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FOREWORD 

Ed Begle recently remarked th^t curricular efforts during the jL960's 
taught us a great deal about how to teach "better mathematics , but very 
little about how to teach mathematics better. The mathematician will, 
quite likely, agree with both parts of this statement. The' layman, the 
£ar£nt, arid the elementary school teacher, however, question the thesis 
tha^.the ,"new math"^ was really ;better than the "ol£ math*" At best, the 
.fruits bf the^ mathematics curriculum /•revolution" were not sweet. # Many 
(judge them to be bitter. m . 

While- some viewed the curricular changes of the 1960 's to be "revolu- 
tionary," others disagreed.' Thomas Cv O'Brien. of Southern Illinois Univer- 
sity at Bdwardsville recently wrote,, "We have not made any fundamental - 

'change in school mathematrcs."l He citgs Allendoerfer who suggested that "a 
curriculum which heeds the ways in which yourig children learn mathematics 
is needed. % Such a curriculum ,would be based on the understanding of chil- 
dren* s thinking and learning* It is one thing, however, "to recognize that 
a conceptual model for mathematics curriculum is sound and necessary and to 
ask that the^ child's thinking and learning processes be heeded? it .is quite 
another to translate these ideas into a curriculum which can be used effec-' 
tively by the ordinary elementary school teacher 'wprking in the ordinary 

'elementary school classroom. fc * * » 

Moreover, t;o propose that children's thinking processes should serve 
,as a basis for curriculum development is to -presuppose thala Curriculum 
makers agree on tfiTa£ ttfese processes are. Such is not the case, but even if" 
it were, purriculum makers do not agree on the implications which the under-* 
standing of these thinking processes would have for curriculum development. 

In the real world of today's elementary school classroom, rihere not: ; 
,much hope for drastic changes for the better can be foreseen, it appeals - * 
thd£ in order to build a realistic, yet/ sound basis' for the 4 mathematics 
curriculum; children's 'mathematical thinking must 'be* studied intensively, 
in their usual school habitant. Given an opportunity to th^nk freely, chil- 
dren clearly display certain patterns of thought as .the^.deal wiith ordinary 
mathematical situations encountered daily in -their classroom. A videotaped 
rttord of the outward manifestations of 3 child's thinking, uninfluenced by 
♦any teaching or) the part of the interviewer, provides" a-rich ^sodrce fojr con- 
jectures as to what this thinking what mental structfures the child has 
developed, and how the child uses these structures when dealing with the or- 
dinary; concepts of* arithmetic. In addition, an intensive analysis' of this' 
videotape generates some conjectures as to the possible sources of what adults 
view $s children's "misconceptions" and about how the school environment, (the 
teacher and the materials)' "fights" the cjii Id 1 s "natural thought processes? 

"■ The" Eroject for the Mathematical Development of Childijen (PMDC) 2 set out 

i"Why Teach Mathematics?" The Elementary School Journal '73 (Feb. 1973), 258-68 

2 Pl$pC is Supported "by ttye National Science Foundation, Grartt No: PES 
74-18106tA03; • . / - V' % ' ' ' f • 



to create a more extensive and reliable basis on which to build mathematics • 
curriculum. Accordingly, the emphasis 'in the first phrase is t<^ try tcKunder^ 
stand '1=her children^ intellectual pursuits ,. specifically thfeir attempts to 
acquire some basic mathematical skills and concepts. ' * v w # 

The PMDO, in its initial pliase, works with children in grades 1 and 2« 
These grades Seem to* comprise the crucial years for the development of phases 
for the future beaming of mathematics,, since key jnathematical concepts 'begin, 
to fprijfi at these grade levels. The children's mathematical development is . 
studied by'means of: ' . # , ' * " 



1. *One-to-on£ videotaped interviews subsequently -analysed by various 1 
individuals . , . .* 

. . * " * * 

2. Teaching experiments' in whicfi specific variables are observed in ar 
group . teaching setting with fi,v£ to fourteen chi^dre^^ % \ \ \* . 

' ^ \ 1 - . 

3- Intensive- observations of Children in their regular classroom setting. 

« . < " i ;* / * 

« f . * ~ " 1 . ■ * ' . * 

A. StudfLes designed to investigate intensively the\^fecfc oJ a particular 
variable or medium on communicating mathematics td tfpung children. 

t * • t * 

. 5- Ftormal testing, both group arid/one-to-^ne*, designed to provide further 
insights into young children^- mathematical knowledge. • , 

* ' . . %*- 

Jhe PMDC staff and the Advisory' Board\wish to repc>rt the Project's activ- 
itd.es/and findings to all who are* interested in mathematical education.. ♦ One 
means for accomplishing this 'is- the ?MDC publication program. m 
■ . '* \ '. % ■ V • • f . t . *• ' * 

, ' Many individuals contributed to the activities* of .PMDC I Its Advisory / 
Bo^rd. members are: ffdward B^gle, Edgar Edwards,, Waited Dick, Jtenee 'Hepry<, 

John Ee&lanc, .Gerald Rising /iCharles Smock, Stephen Willoughhy and 9 Lauren — -=- 

Woodby.. The^prineipal investigators are:* Merlyp B$hr v Tojn* Denmark ^ Stanley 
Eirlwanger., Janice Flake, Larry Hatfield, William Mctfillip., -Eugene D. Nichols, ^ 
Leonard Pikaart, Leslie Stef fa', t £hd" the 'Evaluatot, Ray Oarry. A* special * 
recognition for this publication is given to the PMD$ Publications. Committee j 
consisting c/f Merlyn Behr - (Chairman) , Thomas_Cooney and Tom. Denmark-. 



Eugene P. Hicholb 

Director of *&MDC 
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• PREFACE ' , • 

, *— ■» . ^ - 

- * * 

t This publication is a » review* or literature ?^rit ten .while, the author 
tyas' a -graduate assistant for the Project ft>r the Mathematical Development 
of Children. This research 'of literature concerning children's comp^rehen-. 
sion of jDictu^es was , undertaken in order to clarify the role o£ textbook-^ 
type pictures in primary school children's learning of mathematics*. , ( 

* V • . " ' • 

Thanks 'are due to the^roject" administrative assistant*, Janelle Hardy,, 
for coordinating the technical aspects of .the preparation of -the reperrt, 
to Maria Pitner for editing the manuscript, and tp Julie, Rhodes for the 
typing. V . . ' > • _ , - 
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~r . k Introduction * , 

n *n > 1 ■ — 

' \ * . 

An, examination^ of current primary mathematics textbooks reveals that one 
of their means of communicating mathematical concepts* to children is by pic- 
tures, in conjunction with written number sentences. The p pictur£s are intend- 
ed to, aid" the children in solving the related problems. Often tt\e pictures 
themselves may t supply sufficient informatipn, so as to provide an entire basis 
fcrr^the solution. For example, a dynamic picture mcfy clearly suggest addition/ 
or subtraction and allow the chil,d to determine the answer "by singly counting 
, the objects in the picture. The intent is that children make a transfer from 

the dynfinic situation illustrated in the picture tp the abstract number.' sen- 
tence accompanying the picture. fe, * ' « * ^ 

; > ■ , < p - v ^ * ' * 

* The National 'Science^oundation supported Project for the Mathematical 
Development of Children (PMDC^ has produced videotape recordings* of children 
interpreting mathematical concepts* Analysis 'of 'taped interviews recorded 
during' 1974-^6' 'has suggested that first graders offer varying interpretations 
of pictures depicting mathematical relationships and, at times, may become 
confused by the* pictures . In order to clarify the role of textbook- type pic- 
tures in primary school children's learning of "mathematics , ,this review of 
literature was undertaken. - . 

'Research regarding children's learning from pictures / is generally indexed^ 
under the heading of perceptual learning in developmental psychology. In edu- 
cational research, it is usually indexed under „ audio-visual materials, cojnmuni- 
cation strategies, or instructional media. F^w.studies have directly investi- 
gated children's learning from pictures as it relates to the elementary school 
mathematics. ... * , / -* 

This review of literature is presented insight sections. The first sec- 
tion presents a selected review of current psychological studies which investi- 
gated* the role of imagery ^comparing* learning from pictures with learning from 
words. These studies dealt with (a) paired-associate tasJfs a!nd (h) recall 
ahd/gr* recognition tasks. 'The results of\a sequence of studies which investi- 
gated children's interpretation of progressively changing* pictures are pre?- % 
sented in the second section/ The third section considers characteristics . 
of pictures. Studies which investigated children's picture perception and 
preference, are 'noted in' sections four and five. Studies which investigated 
children's a£ility-rt:o perceive depth in static two-dimensional pictures are 
reviewed in section^ six*. The seventh section considers the relationship 
between pictures a^d reading skills bf preschool through intermediate children* 
The eighth and final section presents studies which investigated the influence 
of pictures -upon thi perception of /mathematical relationships in»primary 
jfchool mathematics and jupon the solution of high school algebra word problems. 



* I. ? The/'Rple of Imagery ^ 

Much bf the research in psychology concerning how people learn from pic- 
tures u is focused upon comparisons with how* people learn from- words. Many of 



tfcese studies* are based upon paired-associate or recall tasks. Other investi- 
gations have .measured responses to ^ictuires by eye. movement (Mafckwo^th & Bruner, 
1970) or by 'isaMe-dif ferent*' judgments within recognition, or matching-^to-Sjample 
tasks. * . - r ' f 

gairepL- associate Tasfrs / 9 % ' • 

~~ / ' ' . 

In -a paired- associate task, a collection of discrete item pairs is succes- 
sively presented to*the learner. The.,pairs are then r f em6ved and upon presenta- 
tion xif the- first member of the pair ^^e stimulus term), the learner must re- - 
call or, recognize the second member of the pair (the response term). - The suc- 
cess of the learner is dependent upoji the permanency of the association within 
the pa^rs (Levin,/ 1972 ) . + ' # 

With young children,, much of the paired-associate' research has centered 
around presenting , the paire^d items as words, ^as pictures p£ the items, or as 
picture-word pairs , 'systematically varying the concre tene.ss both between and * • 
withih the pairs (Rohwer, 1970). * Research has* rather consistently 'shown that, 
pictures are superior as stimulus items over words 'for both children and adults 
(frilley _& Paivio, 1968; Levie, 1973; Levin, 1974; Paivio & Yarmey, 1966). For 
example, Dilley and Paivio (1968) used a paired-associate task*- with 120 nursery 
school , -kindergarten, 'and first grad« children to investigate the 'efficacy of* 
pictures and worcls as both stimulus ancJ^re^onse itema. They found that pic- 
tures significantly facilitated" learning as stimulus items, but that pictures 
had "a negative effect as response i'tems. * t ♦ • 

In addition to experimental manipulation of the c physical properties of th£ 
associated items, the mediational link between the associated items*, has been 
investigated. This mediation may be provided by verbal elaboration, where a 
•verb or sentence is given to relate fhe ,i terns within the .pair, or by •pictorial 
elaboration, where- a pictlire is presented depicting the' interaction of the 
items withi.n the -J p*tT^ Variables such as the .meeningf illness or appropriateness 
of the mediation structure imposed on ^the* items (Rohwer, 19§6; RohweJt & Levin, 
1968), the presentation mode of-. the pictures (Everston's Wicker-, 1974 1 ) , and the 
systematic variation of verbal 'and pictorial elaboration (0<3om & N t esbitt, 1974) 
have all been investigated. • - . . • 

~ ' ' r . I < 

It has been noted by some researphers that there may be a -developmental 
trend in the. effectiveness of tfhe two modes of elaboration; verbal, elaboration 
appears relatively more effective with preschool children but' loses its advan- 
tage as the subjects increase, in age and H^velop the ability t£$ utilize imposed 
pictpr'ial elaborations (Milgram, 19*67; Reese, 1970; Rohwer, 1970).' However, 
the imposed pictorial* elaboration did" ^cilitate learning with the preschool - 
subjects when compared, to no mediation. Reese (1970) has Suggested several 
plausible explanations of the relative superiority, of older children over youn-< 
g^r children in pictorial learning.. One rationale suggeste&^is that the pre- 
school child does not "read" the* picture in such a way as to infer a relation- 
ship. between the depicted items^ For example 1 *? as adult may relate a pictorial 
,-elaboraticff! as "the spoon is holding a* candle, " Whereas, assuming that a chdld 
>'in fact labels the items, it may be as # "a"^p<?on and a candle."- Rohwer -(1970), 
ort the other hand hypothesized that ver ^- n\odes'of representation develop , 
eafriier than pictorial; modes.. Other resfarchers hav$ refuted that hypothesis 



(Bruner, Ql^er, Greenfield, Hormsby, Kenney, Maccoby, iModianc, Masher, Olson, 
Patter, Reich & Sonstroem, 1963) . Still another iu,terpretation has been in- 
vestigated* (Cramer, 1975; Lynch & Rohwer, 1972), These researchers have asser- 
ted that older children afe more capable of attaching a verbal label to a pic- 
torial' stimulus and this double encoding', -both verbal and visual, increases the 
likelihood of subsequent recall. ' All of these explanations are further compli- 
cated by recent research results which have failed to replicate a devel6pmentaJL 
trend in*the ability to benefit frora^ imposed pictorial elaboration (Everston & 
Wicker, 1974; Qdom & Nesbitt, 1974). ' 

— O ' 

' ■ 

Iir of the paired- associate tas^p with mediation referred to above, the 
mediating link was imposed upon the subject by the experimenter ;' that is, ei- 
ther a picture depicting interaction of the paired items or a verbal statement 
describing the interaction was prbvided by the experimenter . Other researchers 
have investigated associative learning when the subjects are instructed to gen- 
erate their own sentenced or visual images, relating tjie items in the pai^r in - 
some way. Some generalizations .concerning the development of visual imagery 
strategy may be suggested by this literature. 

While young children are able to use an imposed elaboration effectively 
( # Levin, 1974; Odom & Nesbitt, 1974; Reese, 1970), they are usually .unsuccessful 
when requested to generate an organizational strategy on their own (Jensen & 
'Rohwer, 1965; Levin, 1974; Wolff <& Levin, 1972). This distinction seems to be 
gre'at^r for ^visual imagery than for generating sentences to associate icems in 
a paiE.^~ffl though* a developmental study ponducted by Jensen & Rohwer (19&5) de- 
termined that kindergarten children did not benefit from induced sentence*' in- 
structions ks did 4 second .graders , -a later study noted that 4 and -5 year olds 
had little difficulty producing sentences 4nd> as shown by their performance** 
on paired-associate tasks, were x able ato utilize these sentences effectively ' 
(McCabe, L^vin & Wolff, 1974). ^Similarly, Montague (1970) reported that her 
sample of inner-city first graders was able to benefit from induced sentence 
instructions to the extent t^at their scores on paired- associative tasks did 
not differ significantly from the scpres of subjects in the imposed pictorial 
or vdrbal conditions. 'However, the'fi^bct graders 'were not able to benefit 
from an induced visual imagery strategy. By the*age o^f 7 or 8, most children 
are able to benefit, from imagery instructions (Danner & Taylor, 1973; Jensen & 
Rohwer, 1965; Levin, 0e|/idsc5n, Wolff & Citron, 1973;, Wolff S^Levin, 1972)/ A - 
study by Varley, Levin ^Severs on y and Wolff (19*74*)* indicated that even though 
children between the ages of 5 and 7 do not appear to be able, to utilize in- 
duced imagery instructions, they can acquire this skill with appropriate in- 
struction involving manipulations of concrete materials. In summary, as stated 
by Levin (1972), e^denc^-s^uggests ^that: . / 

The emergence of sufe ject-generated sentence mnemonics as facilitative 
learning strategies may closely approximate the emergence of subject- 
generated dynamic .imagery , the former preceeding. the .latter (p. 5). 

Recall and/or Recognition Tasks " . 

Other studies concerning the role of imagery in learping have considered 
the dif feyeTsices between pictures and words as stimuli for memory retention 
tasks which do not require associative skills. In these studies, subjects are^ 

' . • ■ *v 

'* '3 
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> 



shoVffi^>equence of items (presented as either, pictures ox* objects or as^wnt- 
.ten words Jandt after a specified time span, the" sub jects are required either to 
identify the stimulus items from a larger 'collection of pictures ^and/or words 
(recognition) of .to name the stimulus t items when the stimuli are no longer 
present (recall) • ^ • % 

, ■% . * 

Studies* using adult, subjects have revealed that people possess $n extra- 
ordinary * recognition /memory tor pictures, with a somewhat lessened capacity 
£or recognition of worcis. For example, Sh6pard (1967) exposed, adult subjects 
to three memory recognition tasks, each consisting of approximately 600 stimuli. 
Previously exposed words arid sentences were recognized with 89% accuracy*;, pre.- ' 
viously exposed wprds and sentences were recognized with 97% accuracy. Care 
must be taken in, interpreting these data since the word and picture lists^were 
not identical in either length or content.. However, -subsequent research »witK 
adults using simple line drawings and ttords "of familiar obj2cfcs has supg6rted 
the superiority of pictorial representation over verbal labels in recognition 
•memory (Jenkins, Neale.S Deno, -'1967; Paivio & Caspo, 1969) 

* 

Comparison of recall of verbal and pictorial stimuli is confounded b^fche 
fact that the recall response usually requires the subject to state or write 
the word identifying the stimulus. However,, reports of recall studies utiliz- 

«£ng adult s*ubjects still tend to indicate that 'mo re pictures than' words 'are 

'recalled (LieE>errtan & Culpepper, 1965). 

f v 
• Thirty-two preschool children identified 44 pictorial stimulus items out 

of a fi/eld of 10Q items with 98% accuracy on an immediate recognition" task, 
<9ne week later the Subjects viewed 36 of the" original 100 pictures in a field 
of 12 pictures; of thes£ 12 were original distractor items. Accuracy level ir\ 
identifying the, original distractors was 73% (Brown & Scott,- 1971) . In a study, 
.with first graders, £ntwisle and Huggins (1973) observed similar results and 
.concluded that "young children can apparently proqess.and retain a rather large 
amount of complex iconic information unrelated in any way to their ongoing ac-- 
'tfivit^Les" t (p. 393) . . Young children have also been reported as being mbr3 Suc- 
cessful on. recognition iteqis_ involving pictorial stimuli than with correspond- 
ing written word items (Cdrsini, Jacobs & Leonard, 1969). 

Jenkins, Stack, and Deno (1969) "administered both a memory recognition 
task and a memory recall task involving 17' stimulus items to 116* second grade 
students. They found that the stimulus mod§ (picture or word) had no signifi- 
cant effect on ,the recall task £m but significantly more .pictures thaA words we're 
correctly identified in the 'recognition task.* *This investigation, serves to 
underscore the difference between retail „4nd re"cogiy.tion tasks; success* pr , 
f ailure^in . one form of memory retention need not^?,red;Lct performance on the 
other form. - * *• , - 

In an effort to further explore 'the na-ture of children 1 s retention of pic- 
torial stimuli, some researchers have begun to investigate recognition of „re- 
versals or orientation changes where the field distractor items are preceptuaL*- 
ly similar tq the initial stimuli. Even preschool children have b6en found *to 
be very successful in detecting orientation changes of items on" ma toiling- to- 
sairigrle ^tasks (Stein. S Mandler, 1975; Wohlwill & Weiner, 1964). 'In other s^tud- 



ies, children were found to be capable of ^recognizing left-right reversals of* 
pictures, particularly if the* reversal required a location change as well as 
an orientation change (Mandler & Stein, 1974, 1975).- ^ ' 

Brown and Caiflpione (1972) presented 51 v preschoolers with one of three rec-. 
,pgnition; tasks (varying the lengt5i of retention period) involving pictures of 
people on animals. These ta£ks requireQ the children not only to identify s 
whether they had seen a -picture olE the Character before, but alsa whether the 
character had been depicted "dfcing the same thing" in* the stimulus item." The 
accuracy of correctly identifying, distractor items was • consistently high for 
a^I retentiori periods, whereas 'the'*- ability to recognize stimulus iteiqs de- 
creased significantly wit)\ longer retention periods. The probability .of cor-, 
rectly classifying a character as engaged in an identical task decreased signi- 
ficantly over-time; however, there wa3 jiot significant change .over time in the 
ability to correctly classify an item as beirtg, similar .v 



Brown,, A. L. , & Campione, J.C. Recognition^m&mory for perceptually similar 
pictures -in preschool children. Journal of Experimental Psychology f> 
1972/ -95 f 55-62. • / • m . 

Brown and Campione ^port on three studies which investigated preschool 
children's (3-5.5 years} ability to recognize minor changes in* pictures depict- 
ing human figures, or animals > The distractor items varied from the original 
stimuli only, in terms of % type of activity .ejigaged in by the central characfter 
of the picture. * ' * 

r 

In the first Istudy, the 15 subjects" Here .told in the original viewing Jfh^t 
♦ in 'later pictures the characters, /may be "doiffc/. something different." The test- 
ing phase came immediately after viewing the* stimuli; the subjects vtere asiced 
to identify whether they had seen the character before and ^hather it was shown 
eng&ged in the activity. Accuracy in recognizing* 'the figure and in classifying 
it as identical or' similar was above 90^. • ' 

V v * ' 

In thfe second study ,-18 subjects viewed the s-timulus pictures, but were not 
warned that the recognition pictureq might depict the characters in other activi 
ties. The retention period before testing .was/either 2 hours, 1 day, or 7 days,. 
For"all three .^retention periods the 'accuracy of correctly identifying a picture 
as depicting new characters was at leasi 95%. The "accuracy of identifying pic- 
tures which depicted the ferine* characters as the 4 stimuli significantly dropped 
with longer retention periods from $0% at 2 hours to 75% at 7, days. The abili-^ 
ty*to classify correctly a picture ah portraying the saipe character in an identi 
cal activity decreased significantly over %|me from approximately 93% accuracy 
at 2 'hours to about 68% accuracy '.at 7 days. There was rio significant change 
over time in^ the subjects 1 ability to classify pictures as portraying the fig- 
ures engaged in a similar, -but -not identical, situation. k I. 

' ' , * . • - 4 '/ \ , \ 

The third study had & different , format as tihe 18 subjects were shown jSairs 
of picture^ depicting the same centraT**ch^ract£r during the testing phase. The,- 
stibjects were asked to i'deptify ^whether they had seeh the .character before and, 



if so, H hich of ^ e two P oses w ^ s identical to the previous viewing. Again 
the retention period^ were 2 hours, 1 day or 7 days. For all retention .periods , 
# the 'accuracy of correctly identifying a new figure was above 95%. : The ^ility 
to correctly identify a piqture as depicting the same character as the stimulus 
dropped significantly from :92% accuracy at 2*hours'to 81% accuracy at 7 days. 
For all Retention periods v ,the . accuracy level for choosing the, identical pose 
from the pair was at least 85%. * 



Brown, A.L.,/& Scott, M.S. \ Recognition memory for pictures in preschool 
children. Journal of Experimental Chiid .Psychology: , 1971, 11, 401- A 
* . • 412. * ' ' . ' t / . v * 

This article is a report of two studies, which investigated preschool child- 
ren's (3-5.5 years) recognition memory*, *n the first study, 32 subjects- viewed 
100 pictures'; 44 of these pictures w^fe* viewed twice during the presentation, 12 
of these pictures were viewed once. Each subject was^ asjced as^ he , viewed each • 
picture if he had seen, it previously" (immediate retention l:ask) . Accuracy in 
correatly identifying a repeated picture 'was 98% with less than 1% 'of the dis- 
tractpr pictures classified as being viewed previously. ( After a retention per- 
iod of 1, 2, 7, or 28 days the- sub jects viewed 72 pictures; 36 of .these pic- 
tures were in the original collection of 100 pictures classified either as a 
: distractor or as a repeated picture. The children indicated whether they had 
seen the pictures in the original collection of 100 pictures • * Repeated pictures 
within* the* immediate retention task! wefe, identified with 94% accuracy within, a 
1, 2or 7 day retention period, with 78% a&f^acy at 28 days. Distractor^gic- 
tures withih the immediate retention task werfer* recognized with 84% accuracy at a 
l or 2 day retention period, 73% accuracy ~af.t v er 7 days, 'and 56% accuracy aft^er 
28 days. , , „ * " • , . - 

In the second study, eight subjects - viewed the same collection o/ 100 pic- 
tures used in, the first study and were told simply to look carefully at the pic- 
tures. After a '1 day detention period, these subjects viewed the collection of 
72 pictures. Repeated pictures within the original set of 100 pictures were- 
identified with 78% accuracy; the original distractors were identified with 69% 
accuracy-/ , . s * ' 



.Bruner, J.S. , Olyer, R.R-, Greenfield, P.M.*,' tfornsby, J.R., K£nne£^H.J«, 
Maccoby, M. , Modiano, N. , Mosher, F.A. ,' Olson/ J^R. , Patter, M.C. , 4 \ 
Reidh', .L.C. & Sonstroem, A.M. 'Studies .in ^Cognitive Growth . New York: 

John Wiley, -1966. ■ ' ; . ' *■■ ' . 

* * • • • , 'f . 

* ■ ~i . * t 

*~ ' * # 

This text is a collection ofx papers concerning cognitive growth Vhich greti 

tfut o/£ seminars a!id exchanges ..between *ferur>er, *his students , and postdoctoral 
fellows. The" first two chapters describe the rationale and theory behind 'the. 
research represented, in the remainder of the text, ifamely, particular evidence 
of cognitive growth (classification, perceptual recognition, eguivalsjice , con- 
servation / etc : . ) . . In tttes^? initial chapters Bruner discusses intellectual 4 * . 



growth and tfofe "ability, to rSprds.ent 'reality ^ithin an enactiv^, % iconic/ and 
symbolic levels, % His characterization* o.f cognitive growth a'sserts the develop- 
ment of pictorial A>rms of -representation prior' to verbal forms. 



Corsini, D.A. , Jacobus, K.A. ■, & Leonard, S.D. -Recognition memory of pre-. , « 

schoQl children for picturesr and words, Psychonomfc Science 1969, * 
16, 192-193, « > * 4 

• * ' 

Forty prescfrool children ^ 4—6 .years) viewed were assigned to either a word 
or,a picture condition. Th$ 100 item recognition list- consisted of 48 tes$ 
ite^ 4 (each ; occurrirjg^ twp.ce ? in^tfre> presentation) and 4 distractor items (occur- . 
ring once in the presentation). TJne word and picture lists we^re identical in 
content. Subjects viewed the picture or word list individually with an investi- 
gator and, upon presentation of each. picture or word, indicated "whether the pic- 
ture or word had been seen previously », Results indicated that significantly fewe 
errors occurred in the picture condition. . j 



Cramer, P. Learning pictures arid words: The role of \mplicit verbal label- 
.. ing. Journal of Experimental Child Psychology , 1975, 19* 489-501. m 
m m 

This' study was designed>to investigate the hypothesis that older children 
mo£e readily attach a verbal ,label to a pictorial stimulus and this 'combined 
verbal and visual labeling increases the . likelihogd of success^ on paired-associ- 
ate or recognition tasks. WorQ pairs .were selected such that if joined, a com- 
pound word resulted with a different meaning" (e.g. cow, boy, cowboy; pen, kne6, 
penny). Subjects who attached a verbal label may experience a false recognition 
of compound items whereas subjects who did not provide .a verbal label shduld not 
recognize the compound items on paired-associate tasks with a pictorial % stimultik. 

r~ • ' * . ♦ * ' 

Second, fourth and sixth graders (144 subjects) viewed 16. item pairs (either 
16 picture-picture, picture-word, word-word, or word-picture pairs). The stu- 
dents were then administered a recognitioiW:est which recfuired the students to 
circle any drawing or worcf they had seen in the pairs. This test contained 16 
stimulus items, 16 response items, 16 compound items, and 16 unrelated control 
items- TJnen the subjects were administered the traditional paired-^^ociafce 
task. • • t 

Analysis of*t£pe data from the recognition test revealed a significant ef-~. 
feet due to item/€ypa' with a grade x item type interaction. The stimulus and 
r^spons-e items^were* identified more often than the compound items; ^the compound 
items were .recognized more often than the coptrol items*. °There was 'no signifi- 
cant difference between grade levels on the correct .circling of stimulus and 
response items qr thfe incorrect circling of control items* However, .second** . 
'graders made significantly fewer incorrect cirqlings of^the compound item^ than 
did the fourth or sixth graders. On ^the paired- associate^task, the? 'second grad- 
ers did significantly poorer than ' the -fourth or sixth graders. 



Danner, F.WX , •& Taylor, A.M. Integrated pictures and relational imagery 
* ' training ih children f >s learning. Journal of Experimental Child 
Psychology , 1973-, 16, 47 r 54. : ^ 0 

Sixty •children (first, third, and sixth* grader?) were assigned , to 'one of 
four condi tions . f or ^paired-associate task. The students viewed 18_line draw- 
ings, each oi which depicted, a pair of items. Half of the students viewed 
drawings depicting the items integrated by action and/or spatial position; the 
.remaining students viewed pictures which presented the items side-by-side. \ 
.Half of the students in each picture-type 'received training in relational ^im- 
agery us£hg three of the line drawings; testing using a recall procedure util- 
ized thj^emaiiying 15, pictures. Results indicated that groups which received 
'imagery training and/or viewed integrated pictures performed 'significantly 
battel? at . all grade levels.. Analysis of^the scores of the. group who viewed 
non-integtated pictures without imagery training indicated a significant in- 
crease in score with age;* this was not so for the other experimental conditions 



Dilley, M.G;, & Paivio, A. 'Pictures and words- as , stimulus and response .items 
in paired- associate learning of young children. Journal of Experimental 
Child Psychology , 1968, ; 6, 231-40. ^ v \ 

Tliis study Investigated' the hypothesis that as stimulus items, pictures 
would, facilitate learning, but would hinder learning when used as response 
items. \One Hundred twenty subjects aged from 44 to 91 months were presented 
with five picture-picture, picture-word, word-picture , or word-word pairs. 
The pictures were line dr§w\ngs ; , the words were ora&ly presented, ults in- 
dicated a significantly better 'performance "by subjects *in the. picture-word 
category; pictures 'had a' negative .effect as response items.*"* No effect due to 
age was noted. ' ^ . 



Enjtwisle, D.R. , &- v Huggins, W.H. Iconic memory in children-. Child Development , 
* 1973, 44, 392-394. v ' 

• »» , * 

This article is a regort'of three studies of first graders 1 iconic memory * 
as measured by a recognition task. In the first* study, 23 £ir£t graders viewed 
40 black and white slices depicting landscapes or urban scenes.. Approximately 
2.5 hours later, the _children/viewed 40 pairs of slides on two screens, and" in- 
dicated which of the two slides they had.jgeen previously. ^ The average correqt 
identification was 31 .slides; .over 90% pf the children correctly identified 
more thafi 20 of the slides. In a similar study<using color, slides, 30 first 
graders -averaged 34.2 ccrrrect identification with 97% of <the children recog- 
nizing more than 20 of the, slides. A third study again presented 40 color 
slides* to 29 first graders with, a one week retention period before testirig. 
In this case, an average of 31.9 slides was correctly identified with 86% of 
.the* student^ recognizing more than 20 of the stimulus * slides. ■ • • 



Eyerston., C.M. , S Wicker/ F.W V . Pictorial concreteness and mode of elabor- 
ation in* children ' s learning. Journal of Experimental Child Psychology , 
1974, 17, 264-270. % f . 

In order to investigate paired-associate learning as a function of age, 
mode of elaboration, and pictorial complexity, 120 subjects (aged 4 or 7 years) 
viewed 9 ' stimulus-response pairs. Thje p^irs depicted either visual interaction 
within each "pair or side-by-side portrayal of the it^ms with an accompanying 
verbal , elabor a t ion ^ re la t i ng the i terns ~ The items were presented via* black 'and 
white drawings, color photographs, or concrete objects,. Analysis indicated a* 
significant effect due to age (older children performed better) and stimulus 
type (.objects and photographs over line drawings). However, there was nonsig- 
nificant interaction between age and stimulus complexity nor was there the ex- 
pected developmental* trend in the. ability to utilize pictorial elaboration. t 
Results indicated that the 4 year olds performed better with visual interaction 
items than with verbal elaboration, whereas n,o significant difference dii^ to 
mode of elaboration was noted "for the 7 year olds. 



Jenkins, J.R. ? "Neale, D.C. , S Deno,,S.L. Differentia^ memory for picture 

/and* word stimuli, journal of Educational psychology , 1967, S8, 303-307. 

In this study 120 college, students weje assigned to one of four recogni- 
tion treatments t See stimulus pictures, recognifze .pictures; see stimulus pic- 
tures, recognize word labels of the pictures ;„ see written words, recognize 
written, words. ""The pictures were black and. white line drawihgs. The Subjects 
initially viewed 17^stimulus if ems as either drawings or written words. Then 
the subjects viewed 42 items. Jwotds or drawings) and indicated whether >e_ach.. 



item had been seen previously, had not been geerf* previously, or indecision as 
to whether the item had been seen previously. Results indicated that the pic- 
ture-picture treatment yielded significantly better recognition of bfcth stimu- 
lus items andiiiis tractor items thah the word-word treatment. The picture-word 



treatment grotjp. correctly identified significantly more stimulus items thaAthe 
word-picture treatment group* * \ f 



'Jenkins, J.R V , Stack, W.B., & Deno, S.L. Children's, recognition and recall 
of picture and word stimuli. AV Communication Review^ 1969, 17 , 265- 
2>1. - * ' : , . , *. 

Both "recognition and recall were tested in this study^using 116 second 
graders cl&ssifie4 as being in either high or low reading levels. Half of the 
subjects in each reading lev£l viewed slide pictures df 17 "common items;* the 
remaining students* saw slides naming the 17 items. Then e^ach student; viewed 
41 slides and indicated whether or not they had seen the. slide previously..* 
For all the recall task, the subjects again viewed 17 word or picture slides;' 
then the Students »we re asked to write *d6wn the label of as many»slides as they 
could' .'remember. * ^ 



Analysis of variance indicated hp significant 'difference in the students 1 
performance on the recall task between the picture and word conditions. Recall 
was significantly related to reading level, but np significant interaction Se- 
tv*een reading' level dn£ stimulus mo*d£ was noted. , On « the" recognition task the 
sfcores of students who viewed picture istiitiiili were significantly higher tfhan 
the Recognition socres of children who" viewed word stimuli. No effect due to 
reading level was noted. Identification of' distractor items in the pictur^ 
mode was also significantly higher than identification of .-distractor ^wi then the 

^word format. Students who viewed a word were # more likely to incorrectly identi- 
fy a -distractor word as a stimulus vyrord.se§n previously. The authors suggested 
that ifchlldren did not label a picture, it may adversely affect recall, but 

' may« not influence recognition. * ✓ \ L- >♦ - h , . * * > , , > 



Jensen, A. R. , & Rohwer, W.D. , Jr~. Syntactical mediation of serial and paired- 
associate learning as a function of • age. ' Child Development , 1965, 36 , 
601-608. * 

1 ' * \ * 

Both serial and paired-associate learning was measured for 440 subjects, , 

20 students -each from kindergarten, second, fourth, sixth, eighth, tenth, and * 
twelfth-grade^. Tlje subjects at each grade level were matched on IQ ;anpl socio- 
economic status. Half of the students at each grade JLevel learned the pictured 

« < ■ ♦ * * * » z 

pairs under a sentence mediation where the subjects were asked to construct a* 

sentence containing the names of the 'pictured items; the remaining student^ 
wefe asked to namQ the^ paired items. All subjects completed both a paired- 
associate and a serial task. Each student continued the tasks until he or 5he 
had completed one .Errorless trial for ,10 pairs of pictures. or until he or she 
had completed 15 erials. ,.The results were analyzed using ,the time necessary 
to rkach criterion, and the number of tJrials completed until the criterion was 



met. The Administration of the serial and paired-$sso<riate tasks fyas counter- 
balanced. • 

> s . - ' 

Analysis indicated significant effects due to age, task, and sentence medi- 
ation witfc a significant interaction between age and sentence mediation, between 
task and 'sentence* ihediation, and between age, task and sentence mediation. Sen- 
tence mediation was facilitative only, for the pairedrrassociate tasks. It was m 
significantly effective at> second, fourth, and sixth grades but not the other 
grade levels. At about second grade, sentence mediation seemed to 'eliminate age 
differences with respect to speed of learning until high school levels where the 
induced mediation had little effect. The kindergarten children experienced lit- 
•^.e improvement in the paited-associate tasks with sentence mediation; howevejr, 
*tn$ir sentences -usually named the paired items with a. conjunction without relat- 
ing the items by aji active verb'. or preposition* 

Levie, W.I*. Pictorial research^ -An overview. Viewppihts , 1973, 49, 37-45. 

\ * This overview of pas't research involving pictures in cognitive lea-afning 
studies brief ly^inwif^rizes results across studies and presents the authors 

10 • . * • 



concerns about the, many variables involved when using pictures 'as stimuli.* * 
The. author als'o reviews ££por.ts which indicated young children's potential *in- 
' ability to interpret pi<5'tuie6. . . ' • * * . \ 



Levin, J.R. What have we learned about; maximizing what children learn ? _ 

r (Theoretical Paper'No. 49). Madison, Wisconsin: 'University of.- 
Wisconsin, Wisconsin Research and Development Center for Cognitive 
Learning, July", 197 A* - p » 4 . 

This paper summarizes the current program of research on children's learn- 
ing at the Wisconsin Research and Pevelopment Center with some reference to re-! 
search performed under ot^her auspice^ The iftain topics include pictures as 
learning materials, visual imagery as an organizational strategy, and a proposed 
approach to contirfuec^investigation of cognitive development. In particular, 
Levin .reviews research reports on paired- associate learning, recognition and re- 
dall, on the influence of individual differences, on the development jyf imagery 
strafegi.es (mediation), and on the influence of pictures and imagery 'strategies * 
on the comprehension of prq>.se. ^ • ^ * * ' * 

✓ ... ' ' . 

Levitt, J, R. When is a picture worth a thousand words? In Issues in imagery 

and .learning: four papers (Theoretical Paper 36). Madisor}, Wisconsin: 
University of Wisconsii), Wisconsin Research ,.*^nd Development Center for 
Cognitive Learning,^ Fetfruary, 1972^ pp\ 1-15.* 

In* this 'report , Levin summarizes .some of his work at thp, Wisconsin Research 
andc Development Center on the effectiveness oi; verbal and dynamic imagery strat- 
V^ies and theiir development with age. His results are presented in conjunction 
with references to and reviews of related research by other investigators qn 
paired-associate learning and imagery strategies! t ' t . 

Levin, J?R. , Davidson, R.E. , Wolff, P. and Citron, M«. ,A ^compariS£>n .of in- 
duced iitiacfery and' sentence ^irategies in 'children 1 s paired-associate 
, Iearnii%. . Journal of Educational Psychology , 1973, 64, ^06-309. 

& 

t « Second and fifth graders (128- sub jects) were randomly assigned to one of 
four instructional ettfategies for<16 pairs; traditional paired-associate di— * 
rections; ^induced visual imagery mediation? induced sentence mediation; com- 
bined visual 'imagery and sentence/ mediation (ind^uce.d). Half of'the subjects 
in each ^treatment were asked to name or recall the response item upon presenta- 
tion of the stimulus; the remaining subjects, selected the appropriate response 
item for each stimulus from a collection of 8 possible responses (recognition) . 

4 Analysis indicated a significantly higher performance by the fifth grades. 
The traditional p^it-ed- associate treatment resulted in scores significantly 
lowejt than each of the three imagery conditions. jUo significant difference be- 

* • . * 

; • % \ 11- 

' - . is—- 



tween imagery conditions was noted. The recognition response mode produced 
significantly more correct responses than the recognition mo,de. The second, 
graders ^ (aged ? and 8) could employ effectively either the induced visual or 
sentence imagery. • ♦ • 



Lieberman, L.R. & Culpepper, J.T. Words versus objects: comparison of 
free verbal recall. Psychological Reports , 1965, ,t7, 983-988. 

\ - • . - . . ' 

Two studies were garried out to compare recall of words with recall of # 
objects or pictures. In the first study, 50 college students viewed either 
^ collection of 20 objects or a listing of 20 words naming those objects for 
60 seconds. Analysis indicated significantly more items were recalled by stu- 
dents who viewed the collection of objects. In a followup study, 62 college 
'stugents^aind 46 high school students viewed either color^felides of 24 items 
or of words naming the items at 2-second intervals. The subjects were then 
asked to write down a list of the -items or wprds they had seen. Significantly 
mcfre photographs were recalled than words . * 



I 



'tyncb^S., & Rohwer, W y Dl, Jr~ Grade. interaction with words and pictures in , 
V paired- associate task: A proposed explanation. Journal of Experimental 
Child Psychology; 1972, '13, 413-421. * * 

ilotyg that the superiority, of pictures over words in paired-associate ^ 
tasks seemed to increase with age, the researctfers investigated whether this 
.may be «due to{ a double encoding with both a visual and a verbal label by olcler 
^subjects,. A sample of 108.£hird-gra'ders and 108 sixth, graders was selected. . 
Within each grade ldvel, one third of the subjects" were selectedrtb ^ew, 15 
pairs of yords. These three groups were also divided in three mediation con- \ 
ditions: ao verbalization by the experimenter? .experimenter named the pic- 
tures ort words; or experimenter stated a sentence delating the paired pictures 
or worlds .\ Thus at each grade level there were nine experimental conditions. 

1 'Analysis * indicated th,at for the no experimenter verbalization condition, 
pictures were learned more ^efficiently and the sixth graders performed better 
than the third gradjsrs. This grade by. mode interaction wa/3 not present within' 
the 'experimenter naming or sentence conditions. * 



McCabe, A.E.,, /Levine, *J.R. & Wolff, P. The roie of overt activity in child- 4 
ren's sentence production. Journal of Experimental Child Psychology / 
1974, 17, 107-114. * : i 9 v fa • 

Forty subjects aged from 4 to 5 years were administered associative, learn- 
ing tasks under one of four conditions. The conditions Were: control, subjects 
were instructed" to' make a pair of toys play together ^sentence , subjects were 
"in&tf ucted to make up a story about er pair of toys playing, together but the 



children did' not totitfh the toys*; aod combined manipulative sentence, subjects, 
were instri^tec^ to make u£, a- story about the toys in the pair playing together 
and show the story with the toys*. The children completed this task with each 
of 12 pairs of .toys'. " Then- 'each 1 subject was shown the entire collection qx 
response ' toys and told to choose the^toy^to go with the stimulus fcoy, as dis- 
played by the experimenter*. • * - < * 

r. \ . v ' 

Statistical analysis; indicated no -significant difference between the sen- 
tence, and the combined manipulative-sentence treatments * The control group 
performed at a, significantly lower* level than each 9f the other groups. The 
manipulative group recognifeed significantly more resppnse toys than either the 
sentence 'or Combined manipulative-sentence treatments, fhe children 'deemed to 
generate sentence stories wi^hput 'much difficulty.. r 



Mackworth, N.H. & BrUner, J.£* How adults and children search and recognise ' 
pictures. -Human Deveiopment , 1970, _13, 149-177. * ► * 

The eye fixations of 40 subjects (adults and 6 year olds) weret studied 'as 
they recognized or inspected a series of displays of varying clarity qver 10- 
second exposure periods.. Reliable differences were noted between the, children 
and the. adults. For sharp pictures, the children did not adequately cover the 
display, and they used twice as many small' eye movements as did the adults. 
Unlijce the adults, the children were not consistent as to the "areas they usual- 
ly* selected whfen viewing blurred displays .<^\ ; . 



■ ; \ 

Mandler, J.M. & Stei«, NvL. Recall -and recognition of pictures by children 
as a function^of organization and distractOr similarity. JoOtrnal of 
Experimental Psychology , 1974, 102 ,^657-669 . 

This study investigated children's aibility to describe a „ complex picture, 
to recall joroplex pictures , to recognize whether pictures were the same or dif- 
ferent from s % timuli no longer present, and tp choose which of ' two pictures was 
most like the original stimuli. Half of the pictures depicted items randomly 
spaced; the remaining pictures depicted 'a meaningful relationship'' betfre^n- the . 
same items. Subjects w4re 168 first and second graders aged 6 .to 8 ^ears. 

t> w i . ; ^ 

^ "No effect due to grade level was noted on either the description or. recall 
tasks. Those pictures depicting related items were . recalled 'significantly more 
than pictures depicting unrelatedN. terns, {jufno difference between descrip+fions 
of the pictures *was reveale^L There was a high correlation between recall and 
description. c * - * . P s ^ * 

. , » -■ , • . • v '~ ... • • • 

Sedond graders correctly identified .significantly menace pictures as same or 
different from the stimuli than did fijrst graders. Recall and description were 
poor predictors- of accuracy of recognition. Pictures with related items were 
correctly identified 'mote than pictures with unrelated items. 



",-f. 



Left- right reversals were usually identified by '7 and 8 year olds 
overall accuracy of 91%. Also pictures which deleted^ 3 ome ,i terns'* J>ronf 
nal stimuli were detected by tlje children. . 1 : 



with an 
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Milgram, N.A* ^\Asrbal context versus vi5ual* compound in £&ire&-associate 

learning by) children* Journal of Experimental Child Psyfoiojlogy. , 1967, 
5, 597-60J 

Ninety children/ aged 4, 7 and 9 years, were administered! paired-associate 



or no„ elab- 



tasks with* imposed. pictorial elaboration, 'Imposed verbal elaboration./ .^c»i 
oration. Analyses* iipxcatfed tha€ for the *7 and 9 year ,or£s /'either verbal oi; 
pictorial elaboration resulted in significantly better scores than no. elabora- 
tion. ,For the 4 year olds, th£ verbal" elaboration condition, yielded sign ifi- 
cantly higher, scores, than no-elabQration, but no significant difference was' 
'noted between the pictorial elaboration and no Elaboration treatments i- 



Montague, R.B. The effect of mediati<pnal instructions on associative* skills 
of first grade innercity- children. Paper presented at the ariWual meet- 
. ing of the American Educational Research^ Association, .Minneapolis; 
.* Minnesota, March, 1970.* ' (ERIC'Documenfc- Reproduction Service \tto. ED 038 
177)/ . ■ ' * v * , . • . 



In this investigation 84 first graders froia the v innetcity of oiicago 
completed 12 p aired- associate' trials with black and white line drawings,. - H alf 
- of the subjects "had" one of r three mediation conditions; visual images, ^and $ 
sentence .elaboration, or'nami'ng the items. ' Results indicated that trie visual, 
imagery and sentence elaboration treatments yielded , significantly higher scores 
tAan that obtained front the labelihg condition. Nonsignificant difference* wq^ 
% noted between the induced sentence treatment and the\mposed sentejnce\,or visual' 
* imagery conditions. • " v " \. - ^ * 



V 



\y Odom, , P.a\& Nesbitt, N.H. -Som§> processes in ch^l^ren's comprehension \bf ' „ 
* linguistically and visually^depicted relationships. Journal of Ex peri- 
" ? mental Child Psychology , 1974, 17, 399-408. ' 

* ' PaireisPassociate learning of 64 , fifth graders and *6^kindergarten children 
was exahil>ed under one of four conditions:, imposed pictorial elaboration; im- 
posed /verbal elaboration; imposed 'verbal and pictorial elaboration no elij 
tion. Twenty-four pairs offline drawings were used. 



Dora- 



Statistical analysis ihdicateci that the combined verbal and pictgridl 
elaboratiqn resulted in significan-tly higher scores than each of the other 
ditionsj -the no elaboration treatment yielded significantly lowet scores that 
each of the other conditio^. A Significant ag£ and IQ effect was noted*, bvi^ 
the age effect was distributed oyer all conditions. No evidence of a develc 
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mental^ tcend from imposed verbal to imposed pictorial elaboration ^was indicated 
as there was n6t a significant interaction l^ettfe§n age and the pictorial or yer r T 
bar erlabadVations. C / s ' "\ 



Paivio, A'. fi'tsapo, K. Concrete image and verbal , memory- > co*dedL; * Journal of 
Experimental Psychology, , 1969, 80, 279-285. . 



< ** # Ninety-six college students^ completed either immediate memary^pr verbal^ 

free recall tasks using either- ab^tract^words , concrete words,- or easily ^labeled 
' picture's as stimulus 'ftems. Presentation rate was either fas t ; f. 0625 Second) \ 
or slow (. 1875 second) . A significant effect due to rate $f presentation, ,%ype 
of task, and type, of stimuli was noted with a significant interaction between 
type of task and stimuli. In free recall, pictures were recalled most *f re- 
quehtly, whereas in the immediate memory task-, they were remembered t&e le^ast* 

35.n a similar study, 192 coll-ege students vieWed "the saipe. kinds „of stimuli 
fQr serial learning as for recognition, tasks. A significant interaction .wa^* a 
^ noted as pictures* produced the lowe$t -level of serial learning l?ut were <recog- * 
ni^g'd most frequently.., Serial leaning was affected by the rate of presemta- 
tioh. 4t the skewer rate of presentation, pictures were recognized signifi- * 
cantskf^more than abstract words. * * % v 

■ j> *- - • 

Paivio, A. & Yarmey, ^ctures versus words as stimuli and *£es$onses 

* Xj\ paired- associate ^eayning. Psychdnomic Science , 1966,* £, 235-236. 

Eighty-f6ur college students completed paired-associate tasks with the' 
picture-picture , picture-word, wo'td-picture and word-^ord s tipulus -response • 
/ ^conditions. Results revealed that paired- associate learning" was highest w|t| 
pictorial stimuli and wor;d responses*. * • * 



Reese, £H*W. Imagery and contextual meaning. 
73, 404-^14. ' , 



Psychological Bulletin, 1970, 



;rlr^paired-associate tasks, piGtorial imagery is l'ess ^effective than 3en- , * 
'tence elaboration for young children, {Dut/for older children, Idiis. d^tinctiorj 
is not present. Six explanations are considered: (a) imagfes tfiay facilitate. 
Performance only* if described ^erbally; : (bJ verbal information may r be, recalled ^ 
rrtbsre readily tfian visual information; (c) visual mediators may not 'be generated,^ 
(d) although visual and verbal me4iators are generated, only/ verbal. ^mediation 
is effective; (e) Visual interaction may not £e recalled, rather only the'indi- f 
vi'dual items involved may be retained; (f) the visual interaction 'may v . not be 
"read" or observed, Reese of fersr evidence to support the last interpretation.:. 
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Rohwer, W.D. , Jr. Constraint, syntax and meaning in paired-; associate learning. 
Journal of Verbals Learning and Verbal Behavior , 1966, S_, 541-547. 

TWo hundred twentyrfour sixth graders were divided ii\to -14 groups of vary- 
ing verbal training prior to completing paired-associate tasks with noun pairs. 
£he groups varied with respect to the toeaningfulness o'f the vejrbal phrases they , 
were taught to form in order to relate tKe paired items, to the grammatical 
structure of the phases (conjunction, preposition, or active verb), and to the. 
syntactic structure (accepted form or nonsense, scrambled form). Analysis of 
the results indicated subjects who formed meaningful phrases within the accept 
£ed £ana§— English,, grammar learned significantly faster than subjects who had . 
no verbal pretraining. ^ Sub j.ects who were 'taught, to form nonsense phrases did 
not perform as welj^s *those forming acceptable' phrases , pointing, out the need 
for both semantic and ^ynt^cfcic structure 1 in order to .facilitate learning? 
Wrthin the. semantic constraints, subjects who formed" phrases relating the paired 
items' by an active verb achieved the highesjs-ievel of learning, followed by stu- 
dents forming prepositional phrases, and lastly by. subjects using only conjunc- 
tions to relate the paired items. • ^ 



Rohwer, W.D., Jr. Images" and pictures in children^ learning: Research ^ J 

results and educational implications. Psychological Bulletin , 1970, 
/' 73/ 393-403. * ' - jf* 

■ - This pap^y reviews a* number of studies concerned with the role of imagery 
in childrfen^s learning. .In particular, investigations concerning the character- 
istics of the paired items in associative learning J concrete or abstract .words , 
^pictures) , the "type of elaboration or mediation involved within the. paired 
items, 4£g the kinds of elaboration or agjliation instructions? 'supplied or sug- v 
gested by the experimenter. Evidence is presented to indicate that younger 
children are. more facilitated in associative learning by verbal elaboration 
than by pictorial 'modes and that this may be a developmental trend. Educational , 
impli cations are presented. „ v 7' 

S * * v " • ' • "'^ • / 

Rohvj^V, W.Dl, Jr. & Levin, J-.R. .Action, meaning and stimulus selection 'in 
/?, 1 pjdr.edAassociate learning. Journal of Verbal Learning ariS Verbal Be - 
' haviftr ,\ 196*8,, 7 , ' 137-141. % 

% Fiftlf^fAaders" (112) were presented 12 pairs of wordV. The control group 
•saw onlyvkNwAtt^n paired listing of 'the words. m The experimental group.saw 
written 3-word sentences where the word pairs were connected by a verb. Ttffe 
meaniQgfulnes^of the sentences the stimulus forms- (verb or nqjin>f *nd the 
verb form ih the sentence '(active or still) were varied. ,Analysp indicated . « 
nonsignificant Wfference dbe *to verb form wijbhin^the sentences^ The meaning- 
ful sentence treatments produced significantly more learning than-, either the 
meaningless sentience treatoent^ or '.the control conditions. Verbs were inferior 
t. stimuli to nouiis\ 
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Shepard, R.N. Recognition memory for words, sentences, and pictures. 1 
Journal of Verbal Learning and Verbal Behavior , J.967, (>, 156-^3.* 

This article is a report on three studies concerning ^dult recognition of 
words, sentences, $nd pictures. In the first study, 17 college students vere 
shown 540 nouns and adjectives; half of these words are used frequently in* con 
versation while thfe remaining words are rarely used in conversation* The sub- 
jects were then given 600; word cards each containing two words and were asked 
to identify which words were seen 'previously and which words, had not b^en iden 
tified in the original listing. Analysis indicated -that the rare words were 
recognized with 92.5% accuracy 'and the common words with 84.4% accuracy. Thq 
overall median was 90% correct With a mean correct identification of 86.jJ% 



e In the second study, 17 college-age students were given 612 .sentences . 
Then*they were presented with 68 sentence pairs and asked to identify those 
sentences they had initially seen. Mean correct recognition was 89% with a 
median of 88%. r v 

. Technical and clerical employees (34) were the subjects of the thjrd 
study. These adults Viewed 612 color pictures initially. Then the subjects 
were asked 'to^ identify the stimulus pictures from 68 picture pairs. Sixteen 
of m these subjects were again administered th£ /recognition .test after a 2 hour, 
3 day, 1 week, or 4 mpnth- delay. On the immediate recognition test*, the mean" 
correct .identification was 96% with^a 98.5% median. The mean and median iden- 
tification levels respectively after 2 hour^. were 99.7% and 100%, after 3 .days 
92%* and 93%, after 7 days 87%vand 92%, and a^ter 4 months 57.7% and 57%. 



Stein,, N.L. & Mandler, J.M. Children's recognition of reversals of geo*- 
metric figures. ' Chi ld> Deve lopmen t f 1974, 45, 604-615.' s 
/ * * # ' * v 

A report on thfee studies involving the recognition of reversals of geo- 
metries figures by 4 through 7 year olds is "presented in this paper. In the 
first study, subjects^ aged 5 to 7 1/2 viewed theK stimulus picture, depicting 
thjree different geometric figures. Each qhild was asked to '^escribe the pic- 
ture while viewing it; ''then the picture was removed* At that time, the sub- 
ject was sho^n nine transformed pictures, involving orientation and/or loca- 
tion changes, and was asked ^to tell if each of these pictures was the same^or 
different from the stimulus.. The overall recognition rate Was 85%^ ranging -4 
from .66% correct on transformed picture showing rotation of only one of the 
geometric figures to 100% recognition of- the picture depicting a left-right 
reversal with a location, <chan§e. If the* transformed picture depicted both a 
location and, an orientation change, 'the subjects were less apt to verbalize 
the orjentaation change; if the only change was orientation, the children had 
,no difficulty mentioning the change. t / 

In a followup Study, 30 children (aged 5-7»f/2) t viewed stimulus cards \ 
and immediately after describing each stimulus they classified 1 three transform- 
ation cards as the same or different from the stimulus. The target cards c(e- . 
picted single or paired geometric f igures ; -.the transformed cards depicted simi- 



lar*figures tfith 90 'degree rotation or left:-right a|yersals. Again recognition 
was from 80% to 100% except for recognition of le^fW^right reversal of 3 diagon- 
al'bar which was at chance level.' ^ 

• • * 

A similar study involving 24 yhildren aged 4,jip 6 years* required the ^sub- 
jects to choose the stimulus item from a collection showing the figure in vary- 
ing Prestations or orientations, fhe 5 and 6 year. ; olds performed significantly 
higher than* the 4 year olds with a '87% -100% accuracy. 

1 , - ■ ■ *r . ■ ■ 1 / 

Stein, N.L. $ Mandler*, J.M. Development of detection and recognition of 

orientation c/f geometric *and real figures. Child Development , * 1975 , • ; 
J r 46, 379-388. * ' ' * t 

Seventy-seven children from kindergarten and second grade viewed target 
cards depicting either three geometric figures of drawings of three common 
4 terns (candy cane, Bow, turtle). A recognition tdSt was administered one week- 
later followed by a matching- to-sample task and then another recognition test. 
No significar^difXerenqe , due to pictu're foraa^(r$al or geometric) was noted. 
On the initial recognition- test^ the older children performed significantly 
higher than the kindergarten children, but no diff erencewith respect to grade 
' level '"Was noted on the second recognition test. Scores on the matching-to- 
" sample task 4^ve raged 92.9% to 100% correct. The kindergarten phildjren were" 
les£ likely to verbalize an orientation change' if i location change was also 
present*. . * 



Varley, W'H. , Levine, J.R. , Severson, R.A. / & ,Wolf f , P. Trailing imagery 
production in young children through motor involvement. Journal of 
Educational Psychology , 1974, '66, 262-266. * ' , ^/ 

tJsing toys as stimulus and jrespons^ items, 8^0 'kindergarten and first .grade 
t chilcjren were given 15 paired*-rfssociate t'asks^to complete. The paired toys 
were selecftecf so that a plausible interaction was, possible. The five training 
conditions were: (a) control, where the experimenter demonstrated toy inter- 
action, fer 4 of the pairs .and the subjects were* told to imagine interactions 
for the remaining 4 pairs; (h\ subjects generated .their oVfc imagery by playing 
with 8 pairs of toys; (c) subjects wer6 tol,d to draw "pictures, to show interac- 
tion 'Of'th^* 8. paired toys;- (d) children were^ given training on drawing 'interac- 
tion for 4 pairs^ theft told to draw an imagined interaction "for the remaining 4 
pairs of tbys; <g) subjects were given practice play 'sessioris to show interac- 
tion within 4 pairs* and then told to imagine interaction before Showing it' for 
the remaining *4 pairs. During the testing situation, the subjects w$xe pre- 
sented with 15 paired toys. Then .the experimenter piofced a stimulus toy and 
the" subject chose the -paired response toy. , , 

^Statistical analysis indicated that each of the drawing or play training 
conditions yielded £ significantly higher number -of "correct resonses than the 
control condition for the kindergarten chilclren; no significant difference was 



noted for the first graders* There was no significant difference in accuracy 
between the .four drawing c^nd play experimental .groups at eithfei; grade level, 

/ 

<. » ** *« 

WoAwill, J.F.* and Weiner, M. „ Discriminatidh of form orientation in young 
children. Child Development , 1964 , 35 > 1113-11127. 

Twenty-fcaur children aged 4 to 4 1/2 were given matchihg- to-sample tasks 
tha£ required them to distinguish *a target figure from its "up-down' 1 or left- 
.right reversal^ Th6 stimuli Were meaningless, abstract geometric forms. The 
mean- numbe's, of errors^ per ^hiid for the 32 tfcst trialS^/as 5.4.^ A -significant 
difference was noted within the reversals as morfe "bp-down reversals were recog- 
nized" thaix left-right reversals. 



r 



Woiiff, a. & Levine, J.R. Ther role of overt activity in children's imagery 

. * production.^ ChiUS Development , 1972, 43, 537*547. * 

— — K — - s 

In order to determine the age rang'e during which a child's ability to- v . 
generate images develops rapidly, these investigators presented 80 kindergar- 
ten and third grade children* yith 16 paired toys within one of ?our conditions. 
In the control condition, the paired toys were presented,- and the subjects 
y/ere instructed to remember "which tbys*go together." In the^ imagery condition, 
the subjects were told to imagine the paired toys "playing , together. " Jn the, 
experimenters-manipulative condition, the subjects watched the experimenter 
make the paired toys .interact. In the subject-manipulative Condition the sub- 
jects were instructed' to make the paired toys interact. Ea$h pair was present 
for about 7 seconds. Then the 16 response toys ^we re displayed and, upon pre- 
sentation of a stimulus toy by the experimenter/ the subject 'chose the response 

u » - ♦ * 

Analysis revealed that the third* graders identified significantly more* 
correct Responses. than the kindergarten, chil^fen. At the kindergarten level 
the two manipulative conditions' produQed^s±gnificantl| |, mor^ correct responses 
than either the, control or, imagery conditions. The third graders,- within*e£ch 
~of the experimefital^conditions (including imagery) , ;#ecogni2fed significantly' 
more response i£§ms than (Ud the ti\ird graders in the # control condition. ' ° 

IA a second <s£udy , 40 kindergarten and first grade children were presented 
12 pairs of t6ys. The phildren saw each pair whiph was then placed itf a con- 
tainer by the^ehild. The toys were then no longer visible^but the children 
»w^re touching tjje toys. Half of the subjects ^re told to imagine the toys 
playing together, but they could not move thfeir hands to manipulate the toy e s 
within the container. . Analysis indicated that the first graders had signifi- 
cantly more, correct responses ,in the subsequent testing situation than did the 
kindergarten children* Also children within the* over-t, but invisible activi- 
ty condition identified ^significantly more rSfeponse toys than the children in 
the imagery condition who merely held the toys outside of their vision. c 



^ ' II. Children's Interpretations of • * ' 

s ' ' ^ ' — ^ - - 

* * Progressively Changing Pictures 

Before a child -can characterizes dynamic picture or sequence of -pictures # _ 
depicting a mathematical event Jay means of a number sentence, it is necessary 
that the child^reeognize motion betwefen the depicted sets. It is also neces- 
sary that the°p"ictures within a sequence be , interpreted as representational of 
the gractaal change which makes up the total event depicted' by the sequence. 

* r * ~ 

In* 1967, Schnall began a series of studies investigating childrer^s 'in- 
terpretations of progressively * changing pictures; in par/ticul&r, the research 
proBed for developmental differences in the vesfcal <3escriptibn of changes of 
aa object depicted in different states. . Sub jectSr ranging from first graders ^ 
to college students viewed sequences .of pictures 'depicting a figure or figures 
being displaced along a linepin succession of discrete stfe£s. The figures in- - 
volved were either geometric forms (-circle, triangle, oval) or concrete* forms 
(stick- figures) . Other variables included color, number of, pictures in. a se- 
quence, presence or absence of anchoring features, and tfie number of figures 
in any given picture. r 

T^e verbal description pf the subjects was classified as either subordi- 
nate or discrete. Subordinate descriptions were characterized by the use of 
active verb^ to .describe the progressive change of the figures (e.g;. , to roll, 
to move, to grow). In these descriptions, each figure wifcViin the picture^was 
■viewed as a single entity undergoing a change Jtad the series of pictures served 
to display the figure's position over time. *J^:rete o descriptions , character-, 
ized by forms of the verb "to* be," did not attribute any- change or movement to 
the figures but rather described the physical mode^f each picture (e.g. , 
"There was a stick-figure here, a/ stick- figure here, and another one over here") 
Schnall maintained that these two* types of descriptions reflected a different 
perception of the sequence. This supposition was supported by the observation 
that subjects 1 drawings of thfe, sequence differed systematically, as a" funpti'on of 
of the typ,e of description provided by the subject (Schnall $ Kemper, 1§68) „ 

This series of studies revealed that spontaneous subordinate descriptions 
were more frequently offered -by ol4er subjects (11 year olds or college stu- i 
dehts) than by younger children (6 or 7 year olds) when "the figure depicted in 
the sequence*was a geometric formj but that th^s age (Jiffefence tended to dis- 
" appear when th,e same figure displacements were' portrayed tiy stick- figures. 
Scfinall suggested that' this may mean that the concept of ' motion or change in 
the. young child is dependent on hi-s own experience oJ| change or motion by fam- 
iliar objects (Kasdorff &-S<chnall, l^oTschnall / 1968/ Schweitzer & Scfinall, 
1970)\ v '" . * ' 



Kasdorff , -C. A, III & Schn'all, M. Developmental differences in the lhte-* , 
* * gration of picture series,! - Effects , of variations in object- attribute 
"" 'relationships. Human Development , 1970, 13, % 188-200. 



I ^This- study investigated^ whether the hypothesized developirierit of inte^ra- 
tu.orf^ithin picture^ sequences Ws .due to younger children's inability to la- 
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bel abstract figures or due to a relationship between the figure and the con- 
cept pf change. -If a relationship between the depicted figure and ^change was 
necessary, then- subjects sh9uld be moire likely to not;e progressive motion for 
f ajpiliar figures undergoing appropriate changes'' than for familiar figures un- . 
dergoing inappropriate changes or for abstract, geometric figures undergoing 
inappropriate changes, Firs*> sixth and thirteenth graders (176 , subjects) 
^ viewed three series characterising one of the conditions above. The changes 
were in color, shape or position. The subjects were asked to describe what 
they had seen. . ; 

' ■ ■ " /' < ' 

Analysis indicated no significant difference in the descriptions offered 
by the sixth graders and"T±e college 'students. The. v first graders 1 descriptions 
# had significantly fewe^r integrated sjabordinate descriptions. The level of in- 
tegration decreased significantly from familiar figures with appropriate 
"changes to familiar figures with inappropriate ^changes^ to geometric figures. 
Within the color change sequences, familiar figures were integrated signifi- , 
c^ntly more than the abstract figures. Within the sequence depicting a change 
in shape, familiar figures with appropriate changes were integrated signifi- 
cantly more than the other two conditions. No significant difference between 
the conditions was noted within the sequences depicting changes in -position. 



Schnall, M. Age differences in tire integration o)f progressively changing* 
visual patterns. - Human Development , 1968, 11, 287-295. 

^Eighty subjects within four age groups^mean age 7.1; 9.2/ 11.2 and 18. 8 f . 
years) viewed two sequences of pictures depicting progressive changes of posi- 
tion and size of two figures of differing colors.' Afte;r viewing, the subjects 
orally described wh^t* they had s^en. Older subjects* have significantly more 
subordinate descriptions^han younger children- , Across "age groups, signifi- ' 
cantly more subordinate descriptions were offered fpr the f concrete sequence 
(stick- figures) than for the geometric sequence. This difference ^decreased 
with an increase in age. Although the descriptions of the ^lder subjects dif- 
fered significantly from those of the younger subjects on tEe geometric se- 
quence, this difference was not apparent on. the concrete .sequence. 



Schnall, 'M. Global errors in childrenls Reproductions Of progressively 

changing pictures. , The American Journal of Psychology , 1967, £J0, 213- 
220. . - ' 

> * j 

\ • > a 

The des'ign of this study allowed investigation of children's interpre- 
tation of progressively changing pictures^ involving two objects, which were 
either^ the same or differing, with or , without a stable background/feature. 
The sequences were composed^ of five pictures depicting two! objects undergoing r 
a gradual change and tften one of # the objepts remained stationary while the ♦* 
other N object returned to its original sta£e.^ Thirty-two subjects' from each pf 
four grade levels (second, thp.rd, fifth, 1 aj\d sixth grades) "viewed a sequence . 
and then clrew pictures to show what t^hey.frad seen. ' The su^jefcts were also 

' ( . 
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asked to orally -describe the sequence. — ~~ 

■«g ' Analysis revealed that common errors involved a complete ox partial re- 
turn of both objects to the original state or depicting one object in the 
"changed state" in all drawings-. . These errors were significantly correlated 

t, with verbal descriptions involving active verbs and with sequences involving 
objects of differing colors. Tjfre presence of. an anchoring background for the 
stationary^object did riot correlate significantly with any type of error. No 
significant .difference between age groups was notsed. 



vSchnall, M. & Kemper, T. Modes of organizing progressively changing stimu-* . 
*- ^ * lation: A developmental study. : The Amerioan -Journal of Psychology , 
' 1968, 81,. 375-383. 

^ Thi£* study investigated the effect of a three-picture or a five-picture 
series (depicting displacement of a figure along $ line of constant length) 
on children's verbal description and drawings of the series after its removal. 
' -Subjects were 144 first, third, and 'fifth graders. Half of the children .viewed 
a three-picture series-while the remaining subjects viewed a five-picture series. 
The design allowed for investigation 6f the effect of figure type (circle or 
? tick- figure) and direction of the displacement i (up or downj . 

No significant difference in descriptions was not&d due to the direction * 
of the displacement. Significantly more subordinate descriptions were offered 
within 'the, three-picture series., for stick-figures than for the circle; no sig- 
nificant difference was noted £etwee£ the descriptions for the first fiv^-pic- 
ture series. Subordinate' descriptions were significantly correlated to the 
five-picture series across all grade levels. Redundant drawings ^(producing six 
or more drawings to depict the change) significantly decreased wjith age, but 
significantly more redundant drawings were produced by subjects who had seen the 
five-picture series than by subjects who had seen .the three-picture series. A 
correlation between the number of drawings offered and the verbal descriptions 
was noted. ■ ' 



Schweitzer, T.M.' & Schnall, M. Sequence effects in the % abstraction of the 
concept of progressive change. Human Development , 1970, 13/ 201-212. 

Four sequences, each consisting of nine pictures, <were developed. k>ne 
sequence? depicted a stick- figure undergoing a location change from left r to 
right toward a stationary object. The fourth sequence depicted a geometric ^ 
Shape changing in "Both form andlocatiom Subjects were 125 children from 6* 
to 9 years of age. m 1 

Analysis of the descriptions revealed that significantly more subordinate 
, descriptions were given by subgects-jwho jrla ae d the st icfefijgu^e_seciuence dur- 
ing -one <rf*13ie three presentations. This concrete sequence^ seemed to serve as 
a transitional, step to the geometric sequences, particularly for the younger 
subjects. \ . , 



III. Characteristics of Pictures 



Before a child can attach a mathematical interpretation to a picture or 
sequence, it is necessary that the child be able to recognize what actions are 
occurring in the scene which is being presented by the picture (s). This means 
that the child must b'e able to recognize and in£e*rpret # artistic* cues within 
the picture. - ^ 

- • t 

GibsonLs theory af pictorial perception (197-1) defined a picture as "a 
display of optical information" (p. 83) and classifies it as a surrogate, 
since it i3 produced by one person in order to relate an object, place, or 
event not present to another individual whose perceptions are, in turn, aroused 
by the picture. / As surrogates produced by people, pictures involve* a distor- 
tion of the objects or events they represent since tRey portray the artist's 
conception or perception. This distortion may be intensified if *the viewer 
is not able to perceive, the picture^as intended by the artist. In a recent 
survey of pictorial research, Hanes (1975) stated that perception may be 'af- 
fected ,l not only by the variables inherent in the: stimulus array, but also by 
those attributes of the learner involved in the 'perceptual process 11 (p. 12) . 

*" Pictorial ma£&£ials may vary along many dimensions. Fidelity is the de- 
gree to which a picture provides a viewer with "sensory input" -similar to that 
which he would have if he were viewing the scene represented by the picture 
(Travers & Alvarado, 1970). Fidelity is. qn^ dimension by which pictures may 
vary. Another dimension is the presence or absence«0£ settings in which the 
central objects are presented.* The -amount of detail (color, line drawing, 
shading', ph<?tographs\ etc.) and the influence of three-dimensional cues are 
other^ dimensions. The extent to which a picture is stylized or -realistic is 
yet another dimension. Stylized representations are characterized by use of 
adopted convention codes to portray^ features whicft, as judged by the code, 
represent the real world -even though they deviate from the real optical code. 
Cartoons are stylized pictures, as are many illustrations in elementary school 
textbooks (Travers,, X969Y . , - ^ 

While cartoons typically rely on a sty listic, Representation of ' the fact, N 
textbook illustrations, commonly use stylized conventions to suggest movement. 
In order to derive the infcnhnation intended by the illustrator, a student must 
convert the still picture in a textbook into a dynamic scene. The static pic- 
ture must be viewed as an instance that has emerged from previous events and 
as an instance which is leading up to arid causing new events. Three conven- 
tions typically employed to imply^ motion in static pictures -are to depict a 
ittoying Object as blurred* to represent the moving* object in a state of non- 
equilibrium, or to draw vibration or wake lines behind the moving object* 
(Travers, 1969; Travers & Alvarado, 1970). ^ 'i 

Friedman and Stevenson (1975) investigated developmental changes* in the 
understanding of implied* motion. Each of their subjects viewed 45 line draw- 
ings of stick-figures and classified them as "still" or "moving." The line 
drawings depicterf^oving ^igferes by the blurringi or vibration convention (car- 
toon, cues) , by showing parts 'of the body (usually, the limbs \ % in varying posi- 
tions (postural cues) , or by showing parts of the body in multiple positions. 

i 
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Some of the figures which depicted a position other than that defined as still 
were in the state of equilibrium* This may have been a confounding factor 
within the study. Analysis indicated that reliance on cartoon cues increased 
with -age .while reliance on postfural cues decreased with age, 

V 

Fri&dman, S.L. & Stevenson, iM.B. Developmental changes in the understanding \ 
of implied motion in two-dimensional pictures. Child Development ,^1975 , 
46, 773-778. * . 

A human -figure test presenting 45 stick-figures was administered to each 
of 102 subjects (preschoolers, first graders/ sixth graders, and college stu- 
dents). The test presented 13 still figures, 9 figures utilizing cartoon cues, 
20 figures utilising postural cues, and 3 figures utilizing. multiple cues,' 

Analysis of variance indicated a significant effect due to type of pic- 
ture with significant interactions of age and picture type as well as age and 
sex. Regression analysis indicated that, as age increased, the percentage of 
pictures involving cartoon and multiple cues which were interpreted as moving 
increased while the percentage of postural pictures interpreted as- as moving, 
decrease. Preschool and first grade children saw significantly more' postural 
pictures as moving, but interpreted no more movement, in pictures utilizing ' ^ 
cartoon cues tfian within the still, pictures. 



Gibson, J.J. The information available in pictures. Viewpoints , ,1971, 47, 
73-95. " " 

} In this, article Gibson presents his theoretic definition of a picture as 
it/applie^ to paintings or photographs (a point-to-point correspondence of 
brightness or color) , but indicated that the definition does not apply to ei- 
ther line drawings or caricatures. He states that a picture is neither the v 
source of .differing light rays nor a layout of artistic symbols but rather 
"a display of optical information'^ (p. 83); He also reviews the £ic£ure-per- 
ceptiori theories of Kepes and Gffeodman. Gibson suggests that qurrelit evidence 
indicates that children do not nptice "the "aspects of an object or the .per- 
spective of the environment" -rather they notice the "set of invariant distinc- 
tive .features of objects and the rigid layout of envirpnment^l surfaces" (p. 86) 



Hanes, M.L.. 'The research on how children%earn from pictures. Viewpoints , 
1973, 49,* 11-20. ■ - 

f In thi^ review of research on learning from pictures, Hanes notes the , 
diversity wijjthln psychological studies involving perceptual learning and % the 
small number of studies investigating children's learning form pictures within 
an educatiorfjal setting. He notes that both applied and' theoretical researchers ' 
are aware oilTthe "active role of the perceiver" tp-. 12) in perception and states, 

' 1 .' • . • ' ; . . v 
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that the attributes of pictorial stimuli are influential on learning, within 
each developmental stage. m ' * 



Travels, R.M.W. A study of the advantages and disadvantages^of using 
^ simplified visual presentations in instructional materials * Final 
Report, USOE Grant No. OEG- 1-7-0 70144-5235 , June, 1969. (ERIC : 
> Document Reproduction Service No. ED 031 951) • ^ " - ■ 

\ • . - ■ ■ < ' ' 

Travers reports on three studies he conducted concerning the effect of 
detail on the recognition of pictured items, the use of realistic or abstract 
illustrations to teach the concept of "half/". c*nd age differences in picture 
perqgption. Hijs Review of previous Research summarized' Gibson 1 s theory of 
picture t perception * as weir as discussed ,the artistic dimensions by which,pi,c- 
tures may va^y. j . 4 -. 



Travers, R.M.W., & Alvarado, V. The design of pictures for teaching child- 
ren in elementary .school. AV Communication Review , 1970, 18, 47-64. 

Noting that children perceive picture^ differently from adults and typi- 
cally obtain less information ,fjrom pictures than 'adults, the authors review 
research studies concerning children's gradual ability to handle complex 0 stim- 
uli within a picture, interpreting 'the picture as e^whole. Studies investi-r 
gating children ' s .ability to' perceive motion and the influence of detail are 
also reviewed. ^ . , - • 

IV* Children's Perceptions of Pictures 

\ * • ' ' . - , ' 

When confronted by a picture, what does, a child rfbtice? Which features 
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ar£ jingled out, as figures and which features are absorbed by the* background 
field? Interpreting data collected by Ames" and her associates (1953) as to 
how 50 children frpm ages 2 through 10 responded to the Rorschach test, 
Travers (196?) *not l pd that the first "genuine percepts" based on the blot\in-< 
volved details and, as. the children grew' older, .they began to 'correctly per- 
ceive the blot £s whole. This interpretation of Ames 1 study by Travers is 
consistent with tHje findings of the many -studies of figurative perception con- 
ducted by Elkirfd (1969). As * summarized by Eltfind;** \ 

With -increasing age, the chil<6 is better able to reverse figure and 
ground, to integrate parts and whole, and to scan configurations in 
more systematic, complex^ and novel ways. In short, our data suggest 
that the course of pe^eptual growth is marked by an increased ten- 
dency 'to act upon any gsyAiajionf iguration so as to perceive all of 
its many and varied facet^(p. 24). * 



Although the studies by Elkind^and Ames indicate that children are able, 
to perceive wjioles by the mid-elementary grades, there is ^ danger^ generali- 
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zing their results from artificial experimental materials to visual .stimuli 
used in the classroom. Observational studies using typical illustrations 
sui table for children have noted three levels of sequential growth in children's 
ability to i interpret pictures — namely, enumeration, description, and interpre- 
tation. The level of interpretation is dependent upon the ability,, experience 
-and maturity of the c^hild, as well as his age (A#ien, 1941; Carpenter, ( 1964; v 
Gray & Klaus, 1965).^ * * ' 

Miller (1938b). conducted an investigation to determine what third grade 
children spontaneously saw in pictures. One-hundred children were individually 
shown ^ix textbook pictures suitable for their grade level and asked to identi- 
fy items as Veil as the relationships or theme depicted by each picture. Based 
on the low level of identification and interpretation revealed in this study, 
Miller suggested that if* pictures were .to be of value in a learning experience, 
teachers would have to direct their students 1 "attention to the important items ' 
i$ the picture and to develop the interpretation of these items. 

Using unambiguous representation of real situations, Travers- (1969) also 
investigated the development of children's pictorial perception. Sixty sub- 
jects ranging from nursery shcbol children through sixth graders; viewg^ six 
photographs through a tachistoseope. Each photograph was exposed ten- times, 
each time for a quarter of- a second, and after each presentation, the subject * 

'was asked to tell what he had seen. Travers assume^d that thi^^Jtechnique of • 
momentarily exposing the entire' picture over a period of time itfo'uld provide an 
indication of how the child assimilated the information within the picture. 
The results indicated a significant increase in the number of' identifications 
as age increased. To some extent, the presence of colon influence^! the number 
of correct recognition of motion and theme. More striking was the fact ,that 
the younger" children (N-K) tended to become preoccupied with a specific detail 4 * 
and repeat tha,t identification over and over, ignoring t;he remaining aspects 
of the picture • Motion was rarely perceived by. the younger children in compari- 
son to their 'object identifications; however, thjAr limited perception of the 
entire picture would lower th£ probability of their noting dynamic relationships 

^within the photograph. ». \ ^ 

K *In a follow-up Study, ValJ_ari (,1972) investigated whethet the indicated 
superiority of color pictures over black and white pictures for communicating 
themes and motion was 'due to the simple presence of color or to the increased 
realism which naturai color pictures convey. He presented sixth graders* with 
24 slides, half of the slides pictured static events whi s le «the remaining slides 
depicted dynamic events involving motion. The slides were in either realistic 
color, contrived color, or black and white* Analysis indicated that not only 
color, but also the decree to which the color represehted reality led to an * 
increased perception of motion. 1 



These studies 'suggest that primary and preschool children have difficulty , 
relating the characteri§jkLcq of -pictures in terms of theme and motion, thus 
limiting their ability ,£6 perceive the dynamic nature of pictures. 

. . ' ' < • * ' 
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Amen, E?W. Individual differences in apperceptive reaction: A study of 
the response Qf preschool children ta\ pictures. . Genetic gsychology 
*' Monographs , 1941, 23, 319-385. \ 

\ ^ v p * * 

v This article is a report of a study which analyzed the responses of 77 
preschool children (2-, 3-, ari& 4-year olds) to a series "of 15 pictures, pre- 
sented during two viewing sessions. The pictures presented a minimum of de- 
tail, but depicted characters and scenes which the subjects could identify 
with* themsedves (e.g., a birthday patty, two children with a dog). 'Five of 
the 15 pictures.. had movable p&rts an* the children Were asked to identify the 
theme of the picture or the movable characters which could go with "the theme ' 
of the picture and to- then 'make a new picture by moving the characters or 
items. ,For each of the'ten static pictures, the children were asked to tell 
a story about the picture. 

Analysis of responses revealed three levels: Saaming or identification 
of object (enumeration) ; description in terms of bvert activity (description) ; 
and, inference of emotional status (interpretation) . As age increased^ so did 
the tendency to note activity and to interpret the, ^veuts, depicted. Also re- 
sponses indicated a developmental trend in part-whole perception from emphasis 
upon details or parts^of the picture, (frequently insignificant) to recognition 
'of ' the whole event depicted in the picture, rich in details. Children of a;Ll 
age groups were susceptible to misinterpretation of a picture due to 'emphasis 
or interest upon a detail "which has not been accurately related to a whole of 
which it is a part" (p. 348). . • 



Ames, L. B. , Learned, J., Metraux, T. , and Wheeler, R. Development of per- „ 
cfeption in the young child as observed in -responses to Rorshach' test 
blots. Journal of Genetic Psychology , 1953, £2, 18,3-204^ 

/ - • 

This study traced the development of perception in 50 upper middle class 
children in* response to Rorschach test blots. The children were observed at 
six-month intervals from age 2 through 6, and then yearly through age 10. 
Younger children (aged 2-3 years) tended to respond in single-word answers 
conveying the ge"neral idea which the blot suggested *to them rather than de- 
scribing or identifiying with' reference to details within the blot. At about* 
4 years, of age, the responses indicated perception bpised upon the details 
within the blot- Responses at this ^ge include'd naming of individual parts, 
of the blot which may or may not be ever -related as a wholes by the subject tov 
describe the entire blot. By age 6, the children were 'beginning po describe 
wholes based upon a combination of details perceived in the blot Vnc^ for the 
first time, were noting movement in theii^ interpretations. , By age 9, the 
children's repsonses becjan to indicate a shift toward adult perception noting 
movement, color and shading as well as form.^ 



Carpenter, H.M'. Study -skills : Developing picture-reading skills. - " The 
Instructor , 19,64, .74, 37-^8; 130". ^ 



The ability to scan pictiires is not equivalent to the ability to ifehd pic- 
tures and children must be taught to dferive meaning from pictiSSres: Based upon * 
this premise, the author outlines* the levels of picture interpretation develop- 
ment and suggests procedures which an elementary' schooi teacher may use to as-, 
sist students *>in picture reading. *. t 

* " - * ' 

The three developmental' levels "&re: enumeration /merely listing the ob- 
jects in a picture) , description (describing the quality or action depicted in 
a picture) and, interpretation (perceiving relationships and making inferences) . 
However, the authoY cautions .teachers that development through these levels is 
determined not* only. by age, but also by ability, 'experience and maturation.. 



Elkind, D. Developmental studies of figurative perception. ^ In L.P. Lipsitt 
^ an# H.W. .Reese (Eds^) Advances in Child -Development and Behavior . 
New York:" Academic P.ress ,' 196^9 , pp. 1-28, ~~' ! " . 

In this paper, Elkind considers the meaning of figurative perception, sum- 
marizes .a theoretical basis for research into figurative perception as* o'f ferecf 
by Plaget, and reviews some of the research studies conducted by he and his col- 
leagues on the development of figurative perception. t 



1 , 



Gray, S.W. , and Klaus, R.A. An experimental , preschool program for cultur- 
ally deprived children. Child Development- , 1965, 26^, 887-898. - \ 

This article is an interim report of a four-year intervention project for 
culturally deprived children which, attempted to ^provide an environment o'f poten- * 
,tial learriing experiences fdr 44 experimental subjects through tjtiree^ 10-week 
summer sessions and weekly home visits throughout the year. The pro j.ect^foous- 
ed oh .developing attitudes conducive to later school achievement as' well as. 
.stimulating language development, encouraging ordering afnd classification of 
objects, and aiding in th^ development and understanding of the meaning of * 
symbols as well as the discrimination of forms and colors* Picture books were 
a major stimulus as the children* were read to, encouraged to look at the pic- 
tures during/the reading session, ahd later asked to discuss the story- Dur- 
ing th£ first year's summer session, jthe children were not able "to assess the . 
meaning of a picture as adequately as middle-class children* of the same age* 
However, tests of intelligence and language prior to\^chool 4 entrance ^flphird 
y.ear of the program) indicated significant gains^ Within the experimental groug> 
and a reading readiness level comparable to that of .typical entering first^ 
graders. . 9 * m - f 



A'; 



4£ 



28 - • 



ERIC 



|Hagen, to. Picture perception: Toward a theoretical^ model. Psychological 
r Bulletin, 1974*,. 81, 471-497. 



- ' Hagen describes J.J. Gibson's theory of picture perception and butlines 
the need for *furt$S£Lr research to systematically investigate, within Gibson's 
model, the structural makeup hf pictures and, their effect, on peroeptidn. Dhe' 
basic' elements of pictures, aye described and studies concerning -pictured itSm 
.recognition, or .idetitif icatioA and pictorial depth perception (particularly 
tl^e use of Hudson's pictorial depth perception test) are reviewed. 9 Hagen lists^ 
five tasks or skills necessary for % successf ul perc^p^ion* of pictures, . / 

* • r 

.* ^ v . * : y r . 

Miller, W.A. What children see in pictures. Elementary School Journal , * 

1938b, 39, 280-288. ^ < • , . 

~j » •> ~ ' 

One hundred third grade children viewed six pictures . chosed from books 
suitable for third grade use. Th£ children were asked to tell the experimenter 
"all the things you see in it (the picture) , what you think 'when yqu are look- 
ing at it, and what you think is happening in the picture" (p. 282). Mo time 
limit was imposed. The mean identification level per child was one-tiiird *of . 
the potential Arl^bers of items within each picture; however, 'only 19.5% of the 
potential identifications, including relationships between the characters in 
the picture, were noted by the children. Only in one picture did more "than t 
half of the subjects correctly identify the €heme of the illustration. The ' * % 
children tended to* view the items within the picture In isolation, rather than - 
as parts of a unified whole. Age an<3 sex were not factors. Children of ^aboVe-? 
average intelligence identified more items than children of below-average int^l- 
( ligence. * * 

Travers, R.W. A study, of the advantages and disadvantages of yismg simpli- ' 
fied visual presentations in instructional material^ , Finals Report. r 
USOE Grant No. OEG-l;-7070144-5235, 1969. (ERIC Document Reproduction * 
Service No^ ED 031- '951)' \ < - " , * * -> 

'Travers ^egorts^op three studies he conducted- 6 - namely, the effect of de-> 
tail on the recognition of pictured items;- the use of realistic or abstract 
illustrations to teach the concerft of "half"; and ageT differences in picture 
perception. .* - s 

In the first study, 49 subjects (elementary school a$d college students) 
viewed 12 pictures of common objects (e.g. , bed, airplane^ shoe), at thr^e dif- 
ferent levels of detail through a tachifstoscope for 6-second intervals. The * 
subjects were asked to identify the pictured item after each presentation.* 
Results indicated that increasing detail led to a significantly higher recog- 
nition level. Increasing detail within the outline seemed to assist recoghi-' 
tion at the same level as shading (depth cues) * No evidence was fo.und to Sug- 
gest that yg&$g< children were mojre dependent on outline cues than were aclults. \ 



In the second study, 100 nureery school children were taught the meaning* 
of -"halrf 11 using either pictures ,qf fruit or baked goods^ (realistic), or pictures 

,o£ geometric shapes (abstract). ,The criterion test required the students to • 
identify wEich .of 20 pictures (1CT abstract/ 10 realistic) depicted one-half, 
All of the subjects performed better on thl test, items featuring realistic pic- 
tures*. ~T ravers hypothesized that /the realistic trainirt^ materials developed' 
skills Which were no*t'easily transfered to abstract materials y^hereas the ah**' 
Stract* materials provided -skills which were transferred to • the realistic r .* • 

Nriaterials. ^ * ' * ^ 

/ - , ^ ' m \ ~ • . ' 

In the tMird study, 60 subjects (nursery school children, ^kindergarteners , 
first, third and sixth grade"?s) vifewed six photographs of common, but f^lg^y^ ^ 
complex scenes. Each photograph was exposed through a tachistoscope fOr/a t % . 
quartet jj£ a second, and then 'the Subject was asked to tell what he had 'keen. 
This procedure was repeated ten • times for each photogragh. The/projpprtion of 
errors tended to be larger for black and white pictures ! than fo£v colored pic- 
tures , particularly in identification of themes or motion. . Younger children 
tended to repeat the same response over* and over whileplder' children expanded 
theirs perception with each presentation 6f\ the photograph. Motion was rarely ■ 

- perceiveVby the younger children in comparison to their object identifications. 

< i ° • 

* / . V. : 

I • - v * 

Vbllan, 1 C.J. ^Slfects of black and white, , authentic and contrived color on 
children's ^perceptions of .dynamic picture content ; Paper presented * 
% at <feh€ annual meeting' of the Association for Educational Conununication 
% and 'Technology , iMinneapolis>" iMinnesota, April 16-22,- 1972. (ERIC 
J Document Reproducti6n Service No.'^ED 062 822) 4 > 

iEhis study investigated whether the suspected' superiority^ color pic- 
>s over black and white pictures for comjnuni 'eating, dynamic picture content 
•was.dbe to the^realism of .authentic color or simpiy, tp the presence "of color. 
•tfinety\ixth graders viewed 24 slides depicting 12 static and 12 dynamic 
events. Eight of the slides were in^ black and white', eight were developed 
using an ^authentic colofc process, and eight 'of the slides depicted^contrived 
colors. The pictures were balanced wi/th respect to the development process. 
The subject§. yiew^d* each slide fitfe*seconds and then, duririg^a 90 second in- 
terval,- wrote down what they had seen before .viewing the next slide 

. Analysis of. variance indicated t^at the dynamic nature of the pictures 
we^e noted within authentic color slides significantly more often than within 
'black and white slides which,, in turn, yielded* significantly/mpre d Y nartic de ~ 
scrip tions than &e contrived colbr slides. The authors cautioned readers riot 
to ^generalize their results to printed pictures.* * 

'*...*• , 
> 'V.« Children's Picture Preferences 

V" , , : * . ' - .r ^ * * - • x /" L * * 

* ,y tThe typical procedure for investigating children's picture/ preferences # 
varies from displaying a series of* illustrations and asking th£ children to 
-rank or rate the pictures to a cpmparispn by pairs tecfrnicjue:," whereby^ the child- 
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reh choose the preferred picture form pairs of pictures eventually forming a 
ranking t of all ^av^ilablf pictures* Studies on- children 1 s picture perference 
have jioted that the children prefer pictures 'depicting* action '(Hildreth, 1936 
Whipple, 1953) and involving people, 'places , or incidents with which they are 
familiar (Watfmack & Hendricloson, ,1932"; Williams 1924) . 

CXther picture -preference studies indficated that children prefer color 
over black and white pictures (Bamberger, 1922; BloOmer,. 1970; Freeman & 
Freeman, 1933; Hildreth, 1936; Me Hinder, 1^32; Rudisill, 1952) and saturated 
color" over -ligfit tints (Bam&erger, 1922; v Glegg, 1968; Freeman & Freeman, 1933)* 
Pictures usijig\many colors are preferred over pictures with fewer colors 

'■(Amsdens, 1960). However, color is mare appealing if it is realistic (Rudisill 
1952; Stwig, 1974; Whipple, 1953), even to* the extent that children- preferred 
uncolored realistic illustrations over unrealistic colored illustrations 
(Rudisill, 1952). This preference for realistic* over stylistic or impression* 
fistic pictures has also been noted by other* res earchefs (Clegg* 1968; Hildreth, 
1936; Mellinger, 1932). \ X ' 

- ■ • ■ ,.. 

French (1952) noted that 6 arid 7 year old children typically drew pictures 
which were classified by even, unaccented, unbroken outlines with localized 
color without variations in shading, withiri the outlines of flat, two'-diraens- 
ional, familiar objects* The complexity of children's drawings generally in- 
creased, with age until, at about 11 years of age/ children drew pictures with 
sketchy, irregular outlines of varied* emphasis with shaded color, ;utilizing 
conventions of size and overlaps with attempts at linear perspective to por- 
tray three dimensions. Classifying these types of drawing^ as simple or com- 
plex, French composed 13 pairs of illustrations, with each pair portraying the 

^ame scene in a simple'* and in a complex manner. -^hen asked to choose the pre- 
ferred picture from each pair, younger school children preferred the simpler * 
pictures while <?lder children preferred the complex pictures. A reversal in # 
pref ( er€nce from simple to. complex illustrations* occurred in the fourth grade.* 

, Stewig (1974) also found that young children preferred pictures with fewer 
details. 

Tfie «pref erence for complexity in older children may be related to Jtheir 
increased capacity to deal with perceptual complexity. Travers and Alvarado 
(1970) hypothesized that "a^ child prefers the thost complex presentations that 
he is^able t to organize perceptually 11 (p. 59). This statement must be inter- 
preted carefully, .however , "for Travers (1969) also faund that when- highly *faqii- 
liaj^objects were involved, second garaders displayed an 'ability to recognize 
-pictorial— stimuli at a level comparable' tp that of adults. .The familiarity of * 
thfe depictediitems or scenes, as weJJ. as the artistic features employed,, affect 
the perceptual complexity of a picturgr - Q . - 

■" '. * . > - • 



Amsden, R.t^T? ildren's preferences in picture story book variabj.es. 

Journallof Educational Research, 1960, 53, 309-312. . 
N -h ' > ^ — 4 , ^ , 

Sixty children from 3 to 5 v ye"ar$ of age viewed two s^ets of ten illustra- 
tions. The i litis tratibns' within , a set varied with respect to colot (black 

31 



and white%r colorts] ) , intensity of the color, (light or saturated shades), 
and st^le of„ drawing (fancifbl or realistic). The children saw pairs of i^^ 
lustrations, and selected th£ pictuire . they preferred from each pai,r. Results 
indicated that.. the children's preferences/did hot differ significantly "between 
the two Sets. The children preferred darker shades of color, more 'colors over 
fewer colors with.in a picture, and fanciful pictures ('depicting personified ^ 
objects) over realistic pictures. j£lack and white photographs were preferred 
over blacK' and white drawings. 4 

( w 



Bamb^rger^ F.E. ■ The effect of the physical make-up of ^a book upon child- 
* ren's selection . John Hopkins "University; Studies in Education, No. 4 
Baltimore , N Maryland: , John Hdpkins Press, 1922. *~ * 

* h 

First, second, and third graders were told a story \3p -to 'a certain point,* 
then the children were allowed to examine five editions of books containing 
the rest of the story. ,The various editions differed in terms of illustrations. 
The investigator assumed that preference for an edition indicated illustrative 
preferences. The books were Cinderella , Sleeping Beauty ," Peter Rabbit , Little 
Black Sambo , and the Nigfrt Before Christmas , Analysis 'indicated tyiat the child- 
ren preffer-red color pictures ovey black and white- and' preferred saturated color. 
Pictures containing large central groups *Vere favored as were pictures, employ-* 
ing story- telling qualities and humdr. No significant difference in preferen£j 
due to sex was noted. f * 



Bloome^ R.H- Children's preference and responses as related to styles 
ancL themes of illustrations. The Elementary School Journal / I960, 
' 60,' 834-360. \ • , ' T . 

; * * " " * * 

This study investigated children's responses to three themes and three 

.sty leg of illustration. The them'es were .(a) positive withtaction^in progress, 
(b) negative with action in progress, and (c)^p9$dLtive without any action. The' 
three styles were line drawing, 'shaded line drawing, and color line drawing.' 
Fourth, fi^th,, and sixfeh-^raders (336" sub jects) viewed *thiee pictures repre- 
senting each style and theme.. The design balanced the distribution of theme 
and style. Sub jects "were asked to indicate .which of the pictures theyj.iked 
best 1 and which o£ the pictures they liked feast. Then "eat:h student was asked , 
to write a storyfto tell'what was happening in one of the pictures* 

Analysis indicated that the children preferred the color il lust ratio ns^ 
and. disliked the pictures depicting a negative ^.cene . Significantly more child- 
re n^chose to write a .story about line drawings than about the shaded or color 
illustrations; significantly more ^children wrote" stories about the picture de- 
picting a negative event than abo&t»the pictures depicting positive events. The 
quaiity of the^story content vtes 'affected more by the 'picture' style than by the 
theme -as stories prompte'd b^ the line drawings were more realistic and had an 
organized beginning and end-j ^ . . t 



Qlegg, L.B. An analysis of the picture illustration preference^/ of prir" 
mary grade children (Doc'toral dissertation, Texas Technological 
College, 1968)- Dissertation Abstracts , 1968, 29, 1672A. (Uivrversi- 
( ty Microfilms NO. 68-17, 544) ; - ' # 

' r • * ) 

^FoTty-four, matq^ed pictures were developed to test children^ preference 
with respect to intensity of color, artistic style, and characters* The sub- '* 
jects were 450 first, second, and third graders from varied socioeconomic back- 
grounds. Results indicated that the children preferred saturated color over 
light tints, realistic portrayal of animals over a stylized portraya # l of ani- 
mals, and portrayal of imaginary animars^oVer realistic portrayal of animals. 
White and Chicago children preferred illustrations depicting white children 
over illustrations depicting black "children or a mixture of children. Ease 
in ability to select preferred illustrations increased with age. Children 
often selected an illustration according to the sex depicted within the pic- 

* > 

Freeman, G.L. & Freeman, R.S. The child and his picture 'book . Chicago: 
Northwestern UiyLversity l*ress , 1933. 

Sixty nursery school children viewed pairs of pictures depip^ing in ani- 
mal and a child (similar subject matter) in differing styles. The picture 
styles v^re photograph, black and white drawing, naturally co lored^dr awing r 
and £ecorativ§ abstract drawing;* Upon 'presentation of each pair, the "childreA 
were asked to select the illustration they .preferred. Each picture was coirt-^ 
pared twice with every other picture. Analysis indicated that these subjects 
preferred color pictures* over bL£ck and white pictures; they also preferred 
saturated color. The^ investigators noted' that the_ children preferred pictures 
with definite outlines, pictures with some Retail, and pictures witlj a border. 
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French, J.E. Children 1 s preferences for pictures of. varied complexity 6 of 
pictorial .pattern. Elementary ^School Journal , 1952, $3^, 90-95;' 

Thirteen pairs of illustrations were developed depicting the same scene 
±x\ a simple and a complex manner. Subjects of the study were 88 elementary 
school, teachers and 696 elementary school children froin kindergarten through 
fifth grade. j The subjects werd shpwn each pair and; asked to choose the illus- 
tration they preferred. % * j 1 * 

The teachers preferred the complex pictures as, for any pair, air lekst 
78%-of^the teachers' selected the compjex illustration?' and 62.5% of t1*e teach- 
ers t ,always selected, the complex illustration. 93% of the teachers £elec£e'd ^ 
the more complex pictures. '.From a sample consisting of 142 first graders ^ 
simple illustrations were selected from any. pair by at le&st 74% of *the child*- 
fen. Oyer 30% of the first graders always selected the, simple illustration;. 
98% of, the fir£t graders selected more simpl^ illus^ratijgns^ Within the sam~ 
pie pf elementary sdhool Children {554 'subjects ^in grad^ : 1C-5) , firs± and sec- 



\ 



ond graders preferred the simpler pictures (81% of the fia?st graders; 84% o'f 
the second graders) , while the fourttf and fifth grader! preferred the complex* 
picture?. This reversal in preference occurred at the fourth grade, * • 

p * , 

X " • * 

Hildreth, G.H. Color and picture choices of young children. Journal of 
Genetic ^ychology , - 1936.,_ 49, A27^435 . - -r ~ 



Sixteen color^pictures were divided into collections, each consisting of. 
four pictures* 1 Children from \ to 6 years of age (138 subjects) viewed the 
\ collections and selected th6 picture they' preferred, Thten each subject was 

shown .the four pictures he had-se-lected and- was asked - to agalru select --the-pre=~ 
ferxed picture. Analysis indicated thart the children chose realistic over im- 
. press i,on is tic pictures and preferred pictures portraying actions and pictures 
depicting animals, r ' ' • • , 

The subjects again viewed the drawing reproduced in either color, black 
apd white, outline., orvsilhouette form. The color pictures were preferred by 
the c children. ■ } ' (' v » 

A » * 

> * - * 

Mellincreorr B.E . Clyldren ' s.iateres ts irupictures . Teachers College *Contri- « 
^^^^btrtl^rTo*^ducatrion, No, 516. New York: Teachers College Pres-s, 1932. 

^.Using a N comparison by pairs technique, Mellinger presented 821 children^ 
in first, third, 4nd fifth grade, pictures balanced with sespect to subject 
matter, , picture Style, and artistic meditom. The pictures depicted three sub- 
jects: an elephant, a pine tree, and a girl. Each^was presented using a black 
^nd white, p£ing a two-color or using a three-color 'production process. All 
of the pictures were presented in a realistic and in a conventionalized^ style. 
Analysis indicated that color pictures were preferred over black and 'white and . 
that realistic* pictures were preferred over the pictures depicting a convention- 
alized style. , • mt 9 * 
* — ■ ■ - . J 

Rudisill, M. Children's preferences for color versus othe'r qualities in 

illustration^ . Elementary" Schooi"Journal , 1952, .52, 444-457. _ V 

+ s • ' 

Five '€ypes o£ illustrations^tyere selected: k (a) black, and white *photpcjraph, 
(b) color photograph, (c) color drawing realistic in form and color,^ (d) out- 
tfrie y drawing realistic in fcTrm but unrealistlswith* respect to color. The same 
subject raster was ;depicted in 'each of the't^s of illustrations. Approxi- . 
mately 1,200 student^ from kindergarten througli sixth grade we^e shown pairs 
of pictures with the'pair depicting^ the same scene in differing typeV of illus- 
trations; thfe subjects were asked :to choose the picture they preferred" from* l{ 
each pair* Each type of illustration was pompared to every other type 1 of II7 
lustration three times 'over a six day period-' ' 5 * 
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Analysis- indicated th^t these students preferred the co^or photograph 
over the black and white photograph <and realistic color drawings over unreali- ' 
stic ! color drawings. The realistic color drawings were preferred over the 
outline drawings; however, the black and white photographs (realistic uncolcped) 
were preferred over the -unrealistic 'color drawings. 



Stewig, J.W. Children's picture preferences. Elementary. English , 1974, 
51", 1012-1013. 




The picture variables of <co\or, shape, proportion, detail, and sp^ce were 
investigated in e this study with 1,078 school children. The subjects viewed 
selected slides and indicated their preferences. "Analysis of variance revealed 
no significant difference in the children's selection due to grade level, sex, 
t race, or social class; significant interactions were noted. The older subjects" 

preferred realistic color more than the younger children; significantly more 
- younger children preferred pictures with fewer details involving few three- 
dimensional cues. No* significant differences with respect to shape or propor- 
tion selections was noted between the age groups. Children from an upper class 
* background preferred slides with less detail and shallow space significantly 
more often than middle 'class children. White subjects preferred-pictures with — 



realistic color and flat shapes significantly „more often than black students- 



Travers , R. M. W. A study of the advantages and disadvantages of using simp- 
lified visual* presentations in instructional materials . Final Report. 
USOE Grant No. OEG- 1-7070144-5235, 1969. ' (ERIC Document Reproduction 
Service No* ED 031 951) ' ' % ' 

^ • ✓ 
See abstract in preceding section, "Children's Perception of Pictures," 

pages 29-30. ' 



Travers, R.M.W. , & Alvarado, V. The design of pictures for teaching child- 
ren in elementary school. AV Communication Review , 1970, 18_, ,47^-64. * 

See abstract in preceding section, "Characteristics of Pictures ,'V, page 25. 



Waymack, E.H., & Hendrickson, G. "Children's reactions as" a basis for teach- 
ing picture appreciation. - Elementary School , Journal , 19^2, 33 , 268-276. 
* * * - \ 

' Fourth, fifth, and sixth graders were presented selected'pictures and told 

to select the pictures they preferred. The subjects were then requested to 
write a short essay on* their selection.;. t Analysis indicated that the children 
selected x their favorites on the basis of color, scenery, and interest in* the' 
subjects involved.' „ Pictures which 'the children could relate in some way with 
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their previous experiences" had considerable appeal. 



>le, G. Appraisal, of the interest s appealpf illustrations. T he ,Ele- ^ ^ 
mentary School Journal ,, 1953 , J33, 262-2697 ^ ' "T 

- Six read i ng tftyth r r n lcs fnr t h p f ourth gradft werft Sftlected a nd, from these 



texts, 465 illustrations weire chosen which presented from one to four colors.^. 
From these- pictures , six booklets were made each consisting of the selected 
illustrations from one .reader. Subjects (150)' with^foiirth grade reading ^bil- • 
ity/ as measured by the New Stanford Reading Test, were Selected; none of the 
subjects had seen the textbopks. Th^ children were each presented a pair of 
booklets and told to indicate each picture which they, felt would correspond^ • 
with an interesting story. From his indicated pictures, .each subject selected 
three illustrations and read the three, stories associated with those selected 
illustrations. This procedure was repeated three times; hence-each child 
viewed .each of the six textbooks. ^ ' 

i *■ " 

* Analysis indicated that pictures which depicted a sequence of action were 
ofterT selected. Color was more appealing if it was realistic. Large pictures 
were more attractive to the students than were small pictures, particularly if 
they had a definite center of interest without too many details. Themes deal- 
ing with human interest or adventure were preferred over uneventful themes. 



Williams, F.. An investigation pf children's preferences for pictures. The 
Elementary * School Journal / 1924, 25., 119-126.* . v 

4 

Fifth, ,sixth and seventh grade students (939 subjectsHvi si ted an v ^rt gal- 
lery and viewed a selected collection of 63 oil paintings, colored /prints , min- 
iatures, tintypes, and daguerreotypes. Each of the children selected the pic- 
ture they -preferred by a secret ballot. Eleven pictures received 82.6% of the 
votes;, of the remaining pictures, 28 were each selected by less* than %5 child- 
ren, and 24 were not selected by any child. The children selected pictures c 
which portrayed familiar places or incidents ajid, to some extent, had story^ , 
appeal. P.ictures unfamiliar to the subjects but presenting scenes which' they 
had read or heard about were also popular. Large, easily distinguished .objects 
in the foreground characterized 'the three pictures most often selected by the 
children* Instruction had little influence on the selection. 



^ . *\\ VI* Depth Perception in Static *1 ' ^ 

* - Two-Dimensional Pictures ' 

In order to indicate addition or subtraction in dynamic two-dimensional 
pictures, it is" necessary to convey motion of one set toward ok away from an- 
other set, which may or may not be stationazY- In order to do this, many illus 
trators iriake use of three-dimensional cues to suggest distance. , # However ^ not 
all three-dimensional cues are readily interpreted by primary schopX children. 



^ • * . I 

Among^the several devices commonly used .to indicate depth are:, (a) fam- ! 
iliar size, (b) linear perspective, and (c) overlap. The familiar size cue j 
indicated distance' by drawing the larger of tv*o known objects with smaller \ 

* dimensions. This convention is often used ig conjunction with linear perspec^ 
tive as the farther object is depicted on a higher level than the closer ob- ( 
ject"" ~ te"om e t i me s teri^"l±te"^^V^^ measured from thfc"base of 
drawings, and lines known to fc^e parallel within the object or setting are 

{ drawn as converging lines. Overlap reefers to the convention of superimposing 
nearer objects over ^farther figures, obscuring* portions of the figures which 
are at a distance. » 

Much of the research concerning depth perception from line drawings has 
centered* around investigations utilizing Hudson's .pictorial depth perception 
test; developed for studies with African subjects. The test consists, primari- 
ly of lin£ drawings of three figures: a hunter, an antelope, and an elephant, 
^he procedure involves asking the subject to name the depicted figures and to 
identify which figures are nearer. Hudson (1960) .found that«all of the sub- 
jects of his study had difficulty perceiving depth from the stimuli, the un- 
educated subjects having particufar difficulty.. Numerous studies have since 
been undertaken using Hudson 1 s tfest with different cultural groups'. These 
studies indicated that: children of most cultures provide two-dimensional re-* 
sponses (e.g., Deregwoski, 1968; Mundy-Cas tie , 1966; Satterly, 1968). At 
least one study using Hudson's test indicated a possible relationship between 
the level of formal education and pictorial depth .perception .(Kilbride; Robbins, 
& Freeman, 1968). - - / 

M5ny researchers have since 'suggested that Hudson's results may not be 
due to the subjects* misperceptions of conventional depth cues, but* rather to 
the nature of the line drawings employee^* Their subsequent studies involved 
variations on Hudson's test by rephrasing the questions, changing the depicted 
animals, and removing motivational influences. Comparison of the subjects 1 
: scores on the r^j/ised forms (Omari & Cook, 1972; dmari & MacGinitie, 1974). 

".In a series of studies at Indiana University, the development of child- 
ren's ability to utilize size, overlap, aerial perspective) and linear arrange- 
ment cues had been under investigation. Oh (1969)- showed 20 photographic 
prints utilizing ope depth cue, to preschool and elementary school children, 
asking the subjects to indicate, yie closes t*ob ject in each' picture. A signi- 
ficant effect due to age was noted as understanding of depth "cues progressed 
from understanding of length cues to development of aetial perspective, over- 
lap and size cues. In a similar study, Baikie (1970) investigated the effect 
of single depth cues and combinations of cues on the perception of depth by 5 
and 6 year olds* He noted recognition of length cues occurred significantly 
more often than recognition of overleap, or^ size .cueis_and that, combinations of # 
cues resulted in more three-dimensional responses. Ins true ticp in utilizing 

• the depth cues of s,ize/ overlap, and linear arrangement has a±so been shown 

to 'be effective for 5 *and 6 year olds when measured immediately after instruc- 
» tiorf (Dilawar, -1971) . 

Other studies have tended to support the research in Indiana in the fol- 
lowing 1 sense: Preschool children have difficulty "Interpreting dgp^h cues,^fcut - 
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increasing age and schooling has significant impact; during the primary grades, 
children begin to perceive depth in static two-dimensional pictures (Brown, 
< 1969; Jahoda & McGurk, 1974a, 1974b), 

~^5ai3c±BT*-BviW — Tha^&f fects o f single and combined pictorial cues on the r 

perception of depth by children "aged ~fiv£ and' ~six"from two s^cio- ~ — "* — "™ *\ 
< economic groups (Doctoral dissertation, Indiana University, 1970), 

, Dissertation Abstracts International , 1971, 3^, 1911A, (University 

Microfilms No, 71-11,. 362) 

Thirty- fiv^e black and white pictures, each depicting three ects, were 
developed presenting the illusion of r depth by the size, overlap, or li/near ar- 
rangement cues or by combinations of the three cues. The 120 subjej^s ^ged 5 
to 6 years were shown the pictures in a random order and askea*tcCpoint to the 
depicted objectr "closest" to them. Analysis of variance indicated a signifi- 
cant effect due to age, socioeconomic status, and depth cues. The linear ar- 
rangement cue was recognized significantly more* than either the size or over- 
lap cues. Depth was interpreted. in pictures utilizing a combination of cues 
significantly more than in pictures presenting a single cue with highest re- 
cognition, occurring when all three cues 'were present. A significant interac- 
tion of socioeconomic status and recognition of cues and of socioeconomic 
status, age, and recognition of cues was also noted," 



Brown, L.B, The three-dimensional reconstruction of a two-dimensional 
display. Journal of .Genetic Psychology , 1969, 115 , 257-262, 

A plastid farm set was initially photographed in three arrangements _ such 
th^at the photdgraph depicted* the actual size of the front objects. Subjects, 
aged from 3 1/2 to 9 years, were shown the photographs arfcTtold to arrange the 

items^ so that ,thev looked* like the photograph. The first photograph had all 

• . ■* 

items clearly visible; the second photograph utilized some overlap cues; the 
thiird photograph depleted the overlap cue, eliminating two of the objects from 
the farm set. ^ 

A general ^developmental trend was noted through five stages: (a) correct- 
ly identifying items but random placement (3 1/2-4 years); (b) arrangement of 
items mirroring 'against or .on the photograph (4-5 years); (c) positioning of a 
few items determining arrangement of the items' near the bofrders (4 1/2-6 years) 
(d) good correspondence between items Snd photographs (6-8 years) ; and (e) cor- 
respondence between items indicating £epth perception. (6-9 years) / 



Deregowski, J.B. x difficulties in sectorial depth perception in Africa. 
British- Journal of Psychology '] 1968, 195-204, t 

; i 

A construction test was deviled which required subjects to build a three- 
"dimensionai geometric model using ( a two-dimensional pictorial guide. Ninety- 



six subjects, from the Bantu tribes of Africa were administered both the con- 
struction test\ahd Hudson's test,, Half' of the subjects weife school children 
from 7 to 1*6 years of age and half of'the subjects, were adults (16-58 years) 
with schooling equivalent" to that of the children. Results indicated a sig- % 
nificant proportion .of the subjects who gave two-dimens/onal responses on 
Hudson's test could* build the geometric model. > 



Dilawar, M.E. The effects of an instructional sessio'n on the perception" . 
of singly depth cues in two-dimepsiortal pictorial materials by child- 
ren . aged five and six (Doctoral dissertation, Indiana University, 1970). 
. Dissertation Abstracts International ,, 3,971, 31 , 4551-4552 A. (University 
Microfilms No. 71-6, 845)- 

A collection of .transparencies was developed for use during instruction 
of' the .interpretation of the single depth cues of size*, overlap, and linear 
arrangement. Subjects were 112 five and six year olds. Half of the subjects 
were randomly assigne_d to a 20 minute instructional period utilizing the trans- 
parencies with individual testing immediately after the instruction. Each in- 
structional group consisted of five students. The remaining 56 students viewed 
the transparencies without instruction. They too were individually tested im- 
mediately after viewing the 'materials . The test involved identifying the "clos- 
est" object from ea^h of 15 different^ pictures. * * t 

Analysis of variance procedures indicated a significant effect 'due to in-* 
struction. With respect to age, no significant difference was noted between " 
the 5 year olds' w£o received instruction and the 6 year olds who did not ^ re- 
ceive instruction; atfi6ng only the children who ^did not receive instruction, • • 
the 6 year olds utilized depth cues significantly more than, did the 5 year olds. 
Five year olds in the instructional group had & significantly higher perception 
of siz,e and overlap cues than the* 5 year oldg without instruction. For the 6 
year olds, instruction resulted in a signif icantly-^higtfer .perception of the 
size cue-. • 



.Hudson, W, Pictorial depth perception in subcultural, groups rn Africa.^-'/ 
Journal Social Psychology ,' 1960, 52_, 183-208.. " 

A pictorial depth perception test" was developed; test materials consisted 
of line drawings with the tkree main characters of a hunter, an antelope, and 
an elephant. The procedure involved asking,, the subjects to interpret the_£ic- 
tures, identifying which of the three figures was nearer. The test was 'admini- 
stered j)to 11 different samples of subjects in South Africa, ranging from, illi- 
terate a<2ult mine vorkers to white sixth grade children. Results indicated, 
that those 1 subjects whose background favored .exposure to pictures scored high- 
er on the test; however, all of the^subjfects had difficulty perceiving depth, 
from the pictures. n \ 
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Jahoda,, G. &' McGurk, H. Development of pictorial dej^th perception; .Cross- 
cultural replications^ , Child Development , lSMa, £5, l©42-1647. 

Subjects .from Scotland, Hong Kong, and Rhodesia were shown a color pic- 
ture of a landscape involving either an elevatfon cue, a single lenear per- 
spective cue, or a double linear perspective cue. In each picture there were 
two figures (a girl and a woman, two women, or two children) in^a foreground 
or background position. Subjects were shown the picture and told, to place two 
wooden figures, from^a collection of two large 'and two small figures, on a 
green* rectangular board as shown by the picture. ' , , 

< • 

Two responses were scored for each subject— a size response and a position 
response.' In* all of the countries, size response scores differed significantly 
with respect to depth cues wi.th fewest errors occurring^ when an adult was pic- 
tured in the foreground and a child depicted* in the background. ^In Scotland, 
size response scores differed significantly with respect -to age while in 
Rhodesia a significant difference in size response scores. was noted due to edu- 
cation level. Spatial .responses scores differed significantly with respect to 
age and with respect tq' depth cues in Scotland, Rhodesia, and urban Hong Kong. 
Pictures depicting linear perspective cues had significantly fewer correct spa- 
tial re^pnses" than the pictures #ith elevation cues for these subjects. In- 
creasing age and schooling had an effect on spatial ^responses. 



Jahod^, G. & McGurk, H. Pictorial depth perception-.^ A developmental study. 
British Journal ' of Psychology , ' 1974 b, 6!5, 141-149. 

Sixty subjects from four age groups (4-4.1/2 years, ^6 1/2 years, 8-8 1/2 
years, 10-10 1/2 years) in Scotland were individually presented a color land- 
scape picture depicting two characters. The depicted figures wejje either two . 
girls, two women, or a girl and a 'woman; the picture presented a woman in the 
"background as the same hejght as a girl in the, foreground. The picture^ em- 
ployed either an elevation cue, a linear perspective cue, or a combination of 
elevation linear perspective and size cues! The testing pTocedure involved in- 
dividually presenting the subjects with the pictures and directing the subjects 
to place wooden figures (from £ collection <5f ttoo child-size and two adult-size 
figures)* on a rectangular bo^rd 4s indicated by. the pictures. Both size and 
spatial responses .were recorded. " * 

Analysis indicated i significant- difference t in size response scores due 
to. age and depth cues. The^l and 6 year old children had significantly lower 
scores than 'the 8 and 10 year olds. The size response scores for the -pictures 
with a ^combination of cues were Significantly higher than for the pictures with 
only ttie linear perspective cue, whith in turn was associated with significantly 
higher scores than the picfMres with only- elevation cues. Age and depth -cues 
yrp also associated with a significant difference in spatial response scores. 
Again the younger* children had significantly lotoer scores than' the older child- 
ren; also the 10 year olds .scored significantly higher*than the 8^year olds. 
As judged by <th$ spatial response scores., the/ combinatibja of depth cues led \ 
,to less accurate depth perception than either of the single cues; the pictures 
with only linear perspective cues were associated with significantly more cor- 




rect spatial responses than pictures with ohly tJie elevation cue. 



Kilbride, P.L., Robbing M.C. , & Freeman, R.B. \ Jr. Pictorial depth per- 
~ ception and education among Baganda school children. Perceptual and ■ 
. Motor Skills , 1968/ 26, 1116-1118. 

* » •» 

r Using Hudson 1 t t§st, the pictorial depth perception oS^216 rural school 
~cljildren from 4 to 20 years o£ age ih Uganda was Measured. Chi-square analy- 
sis revealed a significant positive relationship between pictorial* depth pe 
ception and the level of formal education.. Subjects with, less education w^re 
able to perceive depth within pictures utilizing only tfie Overlap *cue. signi- 
ficantly more often than in picture^using only -size cues.^ J 



Mundy-Ca^tle , A.C. PictoWial dkpth perception in Ghanian children. 
International ffouraal-pf Psychology , 1966, 1^-288-300. 

The pictorial depth perception o£ 122 children from 5 to 10 years *of age 
was measured using pictures from Hudson's test- Results indicate^' that the 
subjects recognized familiar figures but did not perceive abstract relation- 
ships. Only one student (age 8) gave three-dimensional responses to all of 
the pictures. ' * • 1 „ * 



Oh, °C.Y. A study of the development of children?' s ^ability to perceive 
* depth rn statfc two-dipensional pictures (Dodtoral dissertation/ 

Indiana University, 1968) \ „ Dissertation Abstracts , 1969, 29, 3470B. 
(University Microfilms No. 69-4, 793) .* 

A collection of 20 photographs each depicting %iree objects 'Was develqped 
portraying the depth cues of 'size, overlap, linear arrangement, or aerial .per- 
spective. Each of the 180 subjects (5 to 11 years of age) was shown the pic- 
tures and, for each photograph, asked to identify the object closest to them.* 
Analysis indicated a sicjhificant difference in resppnse due to age, implying' 
a developmental trend: Frontpage 3 to 5, and understanding of " linear cues de- 
v£lV>s; overlap size and aerial perspective cues develop from age 5 to 6; and, 
b Y ag^9, defcth is perceived equally well' through ail foir cues. < • 



Omari, I*M., and Cook, H. Differential cognitive cuesNin pictorial depth ♦ 
perception. , Journal of Crosscultural Psychology , 1SCZ2 , 321-325. * 

In Hudson f s pictorial depth perception test, the subjects are shown draw- 
ings and asked questions. of the form, ''Which i$ nearer tKe man, the or *the 

?" Citing evidence to suggestVthat questions which substituted the word * 4 

"looks" for "is," "farther" for "nearer," or "you" for "man," may be '•more' readi 




, 'I *- 

ly interpreted by children, the inves tigators, developed alterriate forms of % 
question? for Hudson 1 s*' test-.. Subjects were 40 third graders who 'were* assigned , 
to one of eight groups ..using tife, varied forms of * questions- Analysis of tfari- 

• ance indicated that students whcTiwere administered the t^st using the term * 
"farther" had significantly higher Scores than subjects' who answered questions • 

Concerning '"nearer" items. • • 1 . 

Omafi, •I.M-, and MacGinitie,. W.H'. , -Some pictorial artifacts in .^udie^f ' ^ 
African children's pictorial depth perception. Child Jeye lbpment , 
> 1974,-45, 535-539. ■ ' T'X^ \ * 

A revised version of Hudson's test was developed which" changed the depic- 
ted '^animals in the pictures to a £ow and a goat, rather than an„antelope and «' 
an elephant, and'rempved motivational inferences.., Subjects we*e fir^t, third ,^ 
fifth/ and seventh graders from three schools in Tanzania. Half of the stu- ^ ^ 
dents were- administered the revised form of *the test- Analysis indicated a 
significant difference in responses due to school, grade, ^and test version' 
with a 'significant interactiQn between school and grade and between, grade and 
test version. The firsthand third graders found both forms of^the test to be 
difficult, but the revised version yielded consistently higher scores. ''On the 
revised version, a significant increase in scores occurred* with an increase in_ 
grade level;' this was not the case with Hudson's test. ^ v ^ 



Satteifly, D. Perceptual, representational and conceptual characteristics 

of primary school children * c British Journal of Educational Psychology, s ■ 

196$/ 38, 78-82. \ 4 f * 9 

Two hundred subjects from .ages 7 through 11 were administered a battery 
of 15 tests on arithmetic computation, vocabulary, reading, , visual and haptic N 
perceptual tasks, drawing, and spatial perception. Hudson's pictorial depth . 
perception test was one Of the tests administered. Results indicated .that 
younger children have two-dimensiojial responses to Hudson's test. ^ Drawings 
to, represent space progressed through five stages: . <a) no orderly arrange- 
ment of pbject", (b) orderly arrangement in a horizontal plane bound to a base 
line,-(c) attempt at the illustration of depth, ^ijng_the..ove^l-ap -cue-,/ (d) lin- - 
ear perspective inconsistently represented^/^iC^e). depth and space depicted. 



: • < 



- ; VLlA ^ Afee^^fects of Pictures on Reading 



The influence .of pictures 6n-,\Learning within the elementary , school curric^ 
ulum has' been investigated within two categories ^oj^reading, learning to read *v 
words and learning to read passages' for comprehension. Studies which consider 
- the effect of pictures, as an adjunct to the understanding of the written or 
,-oraI text may supply* insight as to the effect of pictures .accompanying number 

- sentences within elementary mathematics lessons as in both|grtuations the pic- ' 
•tures are intended* to aid the '- student in interpreting accompanying symbolic 

- material. These studies may also suggest investigations concerning the role 
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of pictures in the learning of elementary school mathematics. 

Studies by Harris (1968) and Samuels .(1970) under experimental conditions' 1 
«noted that young children acquire sight vocabulary faster -un£er a wortf-only 
condition thsta when pictures and words were used simultaneously. ~ Samuels also 
conducted a similar stud^. within a first grade classroom where, 26* students re-r 
ceived passages to read^with an accompanying" illustratiqn and *26 other students* 
r&oeived the same passage without an illustration. After .classroom reading in- : 
struction, a po^ttest was administered. Results 'indicated no significant dif- 
ference between' the two conditions for better ^readers. However, poorer read-, 
ers in the no-picture condition learned significantly more words than the^poor- 
er readers in the picture condition; the presence of an illustration, seemed to 
interfere with, the acquisition of sight vocabulary among poorer readers. 

Samuels 1 " study under experimental conditions taught the students to re^d " 
a list of four unrelated words. King .arid Muehl (1965) £lSo investigate^, the < 
influence of pictures on learning , sight vocabulary. .They found, as did Samuel^, 
that 'beginning readers who were taught to read a list of four unrelated word? - 
.using* only printed word cards, were more successful than were students who were 1 

'tctught to read the words 'when pictures were present. However, they noted the 
opposite trend when the subjects were asked to read a list .of similar .words. 
Teaching methods involving picture-word ca£c& were more effective for Team- * 
ing to read similar words than was instruction using only printed word cards. 

= . _ ' ' ' &' . - ' 



Miller (1938a) and Weintraub (1960) investigated the effect of pictures 
in basal readers on comprehension by primary scliool* children. Miller matched 
first through third graders within their classrooms with respect to reading 
te^ti scopes. Half of.*t8s students : in each classroom received the^ adapted 
basal* reader while fhe ogier students receiyed the same reader with all the 
illustrations covered. on^s^mester of instruction? a, reading compre- *" - 

hension ' test ,and an a'o&^Smen.t, test .were ^administered. Analysis indicated 
no significant^ differen^* irXsfepres on either, test H bs^£weert 'the picture and 'the* 
nc?-picture groups. How^eiSv B^i% Vesult^ of . 

Miller's comprehension test ihiih^r,equir^^e 'd^l^ireri' to seleq£ .written words 
or phrases when. spoken 4 by the^feeacher , to qS^jy^^senteffcf^ to identify ex- / t 
traneous -wqrds ,' f and to sequence events. WeintJr&Ub' constructed 'a; jnultiple-choice 
examination to Measure second graders' ^mptehgn^c^^of -^r^ 'sto^i^s fyoni fcheir. ^ # 
basal reader* The students read the "stories with ^- w i^M^o ^ ac^bmpanying pic- 
ture or viewjad^only 'the illustrations without theQ tex^^^i^ 4at^%ldica1:fed that 
studeftts in the norpicture condition' had higher »con(pr$nen§ion scores." * T <*•' 

Strang (1941) had fourth through sixth graders 4Sk& srix ffcassciges (half were 
illustrated, half were not) and, after reading e admass age , «*aiisv§r , f our ques- 
tions designed to measure comprehension. He foundithat individual comprehension 
scores on the illustrated passages were higher than oi^ the^'noji-iiluk^rated pas- 
sages. Unfortunately Strang did not control for order of presentation effects;- k " 
the illustrated condition always succeeded the non-i llus treated -toncFition. In a' 
later series of studies, Vernon (1953,-1954) found in contralto Strang's re- * * 
suits , that 'illustrations had littfe influence on *the recall pr comprehension of' 
wxitten passages. >, ' % \ * 9 
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KpenKS (1968) investigated '#ie relationship between a picture §ind compare^ 
hetision of the main idea-*of*a paragraph by third and sixth graders. His treat- 
ments varied the presence of, an accompanying picture, as well as the type of^di^^ 

* reactions concerning tfce presence of the picture. Neither the presence of the 
pictures nor* explicit directions referring'to the pictures had a significant 
effect on the students* 1 ability to state the paragraph's main idea. In a re- 
lated study, again with- thirds and sixth grade subjects,. Koenke and Otto' (1969) 
investigated whether pictures referring to the main idea 'of the paragraph or 
pictures relating to a specific section of the paragraph influenced students ^ 
f comprehension q£"the main idea of a paragraph. 'Analysis indicated that the ^ 
pi;esence>f an 'accompanying picture yielded significantly different compre- 

*/ hensiipn scores for ,the sixth graders, although the type of picture had 'no sig- - 
rrifijlnt effect. "No significant differences were noted for the third graders;^ 

'^ho^pr, the third graders were all reading paragraphs assessed at the fifth , t) 



or. sixth grade reading level. 

- / . - - , 

• In order to investigate tne'possible interaction 4 between children's read- 
ing ability and the mode of presentation (printed words or pictures)', Levin f 
(1973) presented Jr*o stories to fourth graders classified by their l^vel of 
reading achievement? The-'stiidents received either picture sequences or writ- 
ten .passages^ (visual imagery. instructions were also given to some of the sub- ^ 
jects) and then\completed^/reading*comprehension test,. Results- did not indi- * 
cate a significant interaction^ between reading level and mode of presentation 
\gr was a significant difference in comprehension noted between the picture 
and printed story^presentations. 

A later itudy 3y Rohwer and Matez (1975) investigated the .effect of pic- 
tures .ana print, on learning orally presented prose as well as the influence 
of socioeconomic- status (SES). Analysis of the results pf a true-false test %# 
indicated that the accompanying picture presentation resulted in higher comp- 
rehension scores than the accompanying printed presentation* A significant ' 
-dif^rence due to SES and $ significant interaction between SES and presenta- 
tion mode was also found. . No significant difference in scores between low and, 
high~S$S subjects* was noted 'within the picture presentation mode.;, however, with- 
in tfhe prated presentation treatment, subjects with a high SES rank averaged' 
82% on comprehension whereas low SES subjects averaged 57% correct— almost at 
chance level. M ' » ' ' ' 

1 ' ' : * - ■ -nS 

Qne further, series of studies has 'investigated whether the construction ^ 
'of pictures to, illustrate a story by children Or the observation of the' con- 
struction of- suah pictures will facilitate the learning of written passages. 
'jtesgoldT Levin, Shimron, and tSuttman (1975) found in their initial study that § 
^constructing pictures to depict the story which had just been read did not re- 
suit in an increase o#* recall of the story by first graders*. In fact the sub- ' 
jecto in the "picture- const ruction treatment were not as successful, as the con- 
trol subjects on the recall test. Hypothesizing ^that, thirs seeping picture ^ 
interference w$s due either to the amount of cutout hiatefial for constructing 
the pictures or to the experimental procedure's, which prevented the' subjects 
from-cops true ting their picture until the entire story had been read, tHe fe- 
seactiers systematically varied these factors in follow-up ^studies . An'al|3is 
of the results of this series of experiments indttfcpted that -an illustration- 
activity assisted comprehension of written passages' for first graders when 
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the choice of items for the illustration was not -left to the child. 



Harris ,."L. A, A study o t f the rate of acquisition and retention of interest- 
loaded wprds by low socioeconomic kindergarten children (Doctoral 
dissertation, 'University of Minnesota, 1967), Dissertation Abstracts , 
1968, 2£, 3556A. (University Microfilms No. 68-1, 627) , 

, Two, word lists were constructed consisting of either four words judged as 
being "int6re£t- loaded for girls' or four words 'judged as being interest-loaded * 
for boys. A word was assessed hs being ijiterest-loaded for one sex if it was 
identified as being "appealing by at least 80% of one .sex and less than 25%' of 
the other sex. Kindergirtep children (240 subjects) were individually pre- 
sented four words to learn under one of two conditions. In the; visual-auditory, 
condition, tha-^rhildren saw the^words, heard them read by an experimenter , and 
repeated the wdrds; in the visual-visual-auditory condition, the children simi- 
larly neard and repeated the words pnly they saw picture-word cards. One day 
after attaining mastery of the words, the^WOrd cards were presented to the 
children for identification. Analysis indicated that the method of presenta- 
tion affected initial acquisition, as 1, the word-only condition had^higher tates 
of acquisition; however, retention was independent of sex, word appeal, ^nd 
presentatiori mode effects. 

* • 

King, E. , &,Muehl>/5. Different sensory cues as aids in beginning reading., 
Reading Teacher , 1965/ 19, 163-168. 

Kindergarten children (210 subjects.) w^jce taught to read a lis€ of four 
similar words (doll,, ball, bowl, bellKor a list of four dissimilar -words r 
"("gate, drum, nest, fork) under one of five instructional Renditions. The con- 
ditions were: picture-word cards onl^, wbrcl cards with an, expetimenter read- 
ing the words to' the subject, picture-word cards* with experimenter reading 
the words , word cards with an experimenter reading the words and the subject 
repeating the wprds, picture-worcl cards with an experimenter. reading the words 

and the subject repeating the vTbrds. . • f » 

», • - *• 

Analysis indicated that similar words were* more difficult to learn as the. 
mean. number of correct responses for similar «wo£ ds was significantly less 'than 
the mean numb'er of correct responses for dissimilar words ^ A significant in- 
teraction between word type arid learning rate was noted 'as dissimilar words »• 
were learned at a faster rate. Similar^ words were learned more effectively 
with picture-word oards; dissimilar word$ were learned more effectively with * 
word cards. * , „ * • 

' -' • *■ • ' _.■ , • ■ ; ' ■ 

Koepke , K . The effects of a confeent-re levant picture -on .the comprehension 
\ of the main idea of a paragraph^ (Technical, Report No. 86) . Madison, 

Wisconsin: University of Wisconsin* Wisconsin Research and Development 

^ * . • . /- \ 
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Center for Cognitive Learning and the ■ Laboratory for Research in .Basic 
- Skills , June, 1968. (ERIC Document Reproduction Service No. ED .024 m 540) 

Three passages, each consisting of four sentences, were authored^ and then 
rewritten to be suitable for the first, ~third, and sixth grade reading levels. 
An accompanying picture was developed for each passage. The picture-passage 
relationships were similar in nature ? t however, the passages did refer to differ- 
ent topic§\ Foui* treatments were compared: paragraph only, paragraph and £ie* 
ture without expli'bit directions to refer to the picture, paragraph and picture ^ 
with minimal directions to "look at the pictures, and paragraph and pictures with 
directions to study the picture. The 192 thiM and sixth grade subjects each 
read three passages. Half <5f* the subjects in each treatment read passages 
which were^ assesse£ as being at the 'first grade level 'while^ the other subjects ^ 
fead passages constructed "fox? their gradei^evel. After reading each passage, • 
the stud'ents were asked to sta£e verbally the main idea of the paragraph.* An- 
alysis of the results indicated* that neither grade, sex, nor the presence of . 
pictures had a significant effect. No significant difference in responses was 
ftoted "between the groups with specific directions referring to the picture and 
the picture-paragraph group without specific direction concerning the picture. 

* * * 

Koenke, kT * k Otto ,. ft. Contribution of pictures to children's comprehension 
of the main idea in reading. Psychology in the Schools , 1969, ,6, 298- 
302. f " 

jfc^Three reading passages were developed^ each consisting of 15 afc 17 sentences 
at either the fifth or sixth grade level. For feach passage two black and white 
pictures were developed; 6ne *of the pictures conveyed fhe main idea of the pas- 
sage, and the other picture depicted a specific aspect^of the passage. £ybjects 
wer£ 180* thTrcTand^ sixth graders. Treatments vere as follows: passage only, - 
passage and specific content picture, passage and main idea picture. ( After 
readi/g each passage, the students-wer^-asked to state the main 'idea of the 
passage. 'Analysis indicated thafrt for sixth graders, the presence of 'pictures 
had si^T$ficant effect on responses; np significant difference due to /the 
presence of ^pictures was noted fpr the third, graders . However, the younger 
students in all three treatments were^reported as having difficulty reading 
passages above their grade level. The type of picture had no significant in- 
fluence on the response? of either the third or^eixth graders, 



Lesgoji, A.M. , Levin, J.R. , Shimron, J., ST Guttman, J. Strategies in reading 
t comprehension IV: Pictures an<j young children's learnirtg from oral prose 
(Technical Report No. 328). Madison, Wisconsin: University of Wisconsin, 
Wisconsin .Research and Development Center for ^agnitive^ Learning,, 
. -February 1975*, ^ * • 

This report concerns a series of four studies investigating the possible 
relationship between, learning written passages and constructing or observing 
the construction pf pictures >to~depict the event desctfibed'in the passages. 



In the first st;udy, 24 first graders were orally read five single-epi£ode < 
stbrj^es suitable fof the, age. * They were told prior to the reading that they 
would later be asked to recall what had happened in tKe^stories. Half of the 
subjects wer^jaresented, a collection of cutout materials after each story and 
were giv A en two minutes in which bp construct a picture to illustrate the story. 
The remaining subjects were given a fc ^control task -during this i:wo minute inter- 
val. After each of these -Intervals , *theksubjects were -administered the recall 
task before hearing the next story. A scotsmg procedure was devised to rate 
the exactness of recall and the appropriate placement of the cutouts. s Analy- 
sis indicated that the control group recalled sighificantly more Expositions 
.(32%) than the, picture construction -group (21%1* Thke was a ^p^itive rela- 
tionship between verbal recall and picture adequacy; howler, le£s than half 
of the constructed illustrations conveyed the main^dea of the passage. 



A follow-up^ study was then conducted w^Lth 48 first graders, IiKthis 
study, half of the. subjects in the picture treatment constructed an illustra- 
tion after each sentence of a passage; the ' [remainder of the picture group con- 
structed. their illustrations after hearing thar entire st^ry. Similarly, th4 
timing of the control tasks varied. Also the children in the picture' treat** 
ment received only those cutouts^ necessary to construct an illustration for a- 
given sentence or passage. After each recall t'ask, the^children were^ also 
.asked a question about each sentence of the paragraph. Analysis indicated 
that timing had no effect on the responses to the Recall or the short-answer 
questions; however, scores were significantly higher ^or subjects who performed 
the illustration activities. Almost no inadequate illustrations .were 'construc- 
ted. * * ] 



\ 

t 



In a third related experiment, 24 first 'graders either observed an ^dylt 
construct pictures after the adult read aloud each sentence of a passage^ <*r 
the first graders constructed thfeir own illustrations. No significant differ- 
ence in recall was noted between th^e. -groups. ' ^ 

A final study randomly assigned 36 first graders to three conditions c 
picture construction by" subject after each story, observation df picture' con- 
struction after each sto.ry, and control. * Background and cutout.\fioj&is for^all 
threys storie^ were available; hence the picture construction group had to se 4 - 
lect appropriate figures .as well as construct illustrations". Analysis of .the m 
results indicated r no significant difference between the groups pn free recall 
responses, but the" children in the picture observation tjreatpent -scorfed signi- 
ficantly fiighef. on the short answer questiops than eitherjof the other treat- 
ments . * • ' • • ^ i 



Levin, J.R. Inducing comprehension in poor readers: 0 A test of *a recent 
model. Journal 'of -Educational Psychology , 1973, ' 65 , 19-24. * 

Two stories, each 4 consisting of 12 sentences, were authored. For each' 
sentence of the passages, a cartoonlike color, drawing wasc drafted. Subject^ 
were 54 fourth graders classified by. their achievement on a standardized read- v 
ing test and their teacher ranking of their classroom reading achievement. 
One-third of the subjects viewed the two .sequences off drawings. The remainder 



*of the ^children read the printed stories;, half of these* subjects also received 
visual imagery instructions/ Thirteen questions concerning the content of.,each 

, Story were ihen administered^ Results indicated that "good" readers scored ^ 
significantly .higher on the comprehension test than did "poor" readers, but 
th,at 'there was, not a significant interaction between reading level and mode -of 
presentation. No significant difference ip comprehension was noted between the 
picture and printed story presentations; hbwevejr, those^ subjects who received 

.imagery instructions had significantly higher scores than those. children who 
read the passages without imagery instructions.^ "** t $ 



Miner, W. A. '/Reading with and without pictures"; A Elementary "School Journal , 



1938a, 39, 676-682. 



• Fiifst, second* and third graders (600 .subjects) in three elemental schools 
were/ administered a~reading test and, on^the basis of their score^, match'ed with 
,in their classes. Half- of .th<5~children in each grade levfel had basal readers 
'with all of thfe. pictures covered; the remaining students had the same reading 
text with the il lustrations visibl*e\ ^AftSr one semester, a standardized reading 
, achievement test and a comprehension test developed^by the investigator was admi 
nistered.. Analysis of the test scores did not indicate a significant difference 
between the tw£ reading conditions^ However, the .comprehension^est was unique 
as/the procedure required .tfce children: * 

. ;> , 

t To choose-, from a group of words, a word spoken, by the teacher ; to se- . ^ 
JLect a phrase from two phrases when' one was . spoken by the teacher; to sX 
cross out an extraneous # word from a group of 'three words; to complete 
a sentence after, reading a paragraph; and to put in proper sequence 
the happening, .recorded in a paragraph to be read.^(p. 678) ^ . t 



Rohwer, W.D., Jr., & Matz, R* 8 Improving aural comprehension in white and^* 

in black children. Journal of Experimental Child Psychqlogy , 1975, ^ ( 
* 19, 23-36. * , « * 

Thtee passages, judged to be- at a level suitable for all .128 fourth grade 
.subjects, were o^a^y presented via an ^audiptape . The subjects simultaneously 
vietoed ^ sequence of -16 slides presenting either printed ~ sfcntencesvor pictures* 
Each of t^hese slides depicted prior information from t£fi<i> ass age , plus new in- 
formation just being reVe*led 0 in the oral presentation; hence, % the finaV slide 
preserfte'd the total passage in either a printed or a^picture % form* After each 
pass-age, the sub j'ects* were individually presented with 12 statements to be jud- 
ged as true pr false in terms -.of the passage* This teeing occurred \inder two 
conditions? in one condition.. the passage was* available fofc referral,^ in- the 
•other ,the ^passage was nQt present. _ . ' S 

\ ' - ' ■ 

/' . • Analysis indicated «that the accompanying picture treatment^result££ in sig- 
nificantly higher scores than did the printed presentation for both high and 
ldW S0S groups** No significant feffect due to testing conditions was found. » 
^significant effect due to SfiS and an interrelationship Hetween SES,and pre-: 



sentatidn mode was noted, . White subjects ranked as within a high SES^ averaged 
81% correct. However, within the printed presentation treatment, white -sub- 
jects ranked with Vhig£ SES averaged '82% on the comprehension whereas black* 
subjects, ranked as .within a low SES averaged approximately 57% correct. 



Samuel^/ S,J, Effects of pictures on learning to fead, comprehension, and 

'.attitudes,. Review of Educational Research, 1£?Q,*4Q, 391-407, 
^ **• , . ~W ° • * ■ r ° 

\ This'[.xeview of literature' presents results of several Studies investigat- 
itiq the efcfeqts of pictures as aids within reading inS/tructionsv* Samuels 1 own 
"fetud/ dealing with kindergarten children, a^d first graders is also summarized* 
Thirty^kindergarteners were randomly assigned to two groups* where they learned 
to read four wo^rds (boy, bed 5 ,* man, caV) • One group was. instructed using" only 
the, printed worcis; the other group^was instructed through the use of picture- 
word cards. During' th^ testing situation, 1 the Children were asked to read the 
words when no picture was present: the no picture group excelled. A similar 
study was conductefi^within a first grad£ classrodm< using 26 matche'd pairs of 
feffcudents with* seven months of -reading instruction. IJalf of .the subjects re- 
ceived a booklet containing a«pass&ge with ah illustration; 'the remaining stu- 
dents- received a booklet containing only the'j>as5age . A pcTstt:est after* class- 
room instruction did not result in significantly different scores between the 
two groups for bette^readets^ However, among poprer readers, the no-pic£ure 
group had learned significantly more words 'than the pictxire-word giioup. < t 

' * . M * L~ ' > • } " * . • ' - 

• ' • . > * ; ) - ■ 

Straag, A.M. A study of g^lns and losses «in\cbncepts as indicated by 

pup As 1 reading scores after thd addition of illustrations to read- 
ing material '. Unpublished doctoral^ dissertation, Temple University^* * 
1941. ' v 4 - $' J * 

Eighteen^ original Stories werp drafted, six stories each at the fourth, 
r £ifth, and sifftlv grade reading level". For each story, five multiple- choice 
questions were ^alstf drafted to 'assess reading comprehension. A photograph or 
a^shaded black 'and* white line drawing to illustrate one 'aspect of eacij" story ^ 
was constructed. The fourth, fifth <and sixth grade s^ubjects were matched ac- 
cording to reading -Ability. Each of the student^ read three] of the stories 
without an illustration and, several wee^s later, *'reafd the^three remaining * 
stories with an accompanying illustration. .The, presence of a picture tended 
to increase the m time necessary to complete the tes.ts far brighter students / , 
while decreasing the time for slower students. The indiYi^aaTN^mpiyehension 
scores ^on illustrated passages were usually higher thajKon the aor-il/Lustra£ed 
passages. ' * • ' 



Vernon, M.D. khe xitf&tructiQn 4 off children by pictorial illustratiorl... 
- British Journal of 'Educatibnal Psychology/ 1954, 24^ 171-179. 

Two passages .were drafte'd; one of thejpassages had pictures interleaved 




with the text, and the othe^ passage had no illustrations* Twenty-four subjects, 
aged 11 to 12 years* were 1 indivijdjiaJJLy asked six general questions after reading. 
As de-fcarmined by tfte responses ,^the pictures^ had no effecggpn -the 'children's un- 
r d^rstanding. The passages involved may have been dif ficiifjp for the subjects to 

»simila o te. N 

• . * < , . > \ 

V In a later study/ 60 subjects (10 to 12 years of age) listened to the read- 
ing of three passages while viewing one of three -types of illustration presenta- 
tions* Either 10 individual pictures we're presented at the appreciate pointy 
during the 'redding or else three or four drawings or photographs were present 
during the entire reading* No significant difference due to illustration type 
was noted orv either comprehension or' recall of the -verbal material. 

> • • : *• -•. • ■ 

/ , < s ■ ... - • ■■ , < •■ • 

'^Vernbh, ,M.D. The value t of .pictorial illustration. British Jouzfoal of - ' 
Educ^tiohal Psychology , 19-53, 23, 180-187 v " * 

Thirty-eight subjects from 16^ to 18 years of age each rea^d two passages. 
The' first passage was written in~a popular stymie with four accompanying photo- 
graphs; the second reading was^scientif i<; XA nature ^with graphs.- After .a 10 ' 
minute % interval, a racall and -comprehension test was' administered. This pro- „ 
.cedurer was repeated with 24 other -subjects* from" 15. to "16 years of age. Only • 
some of these subjects received the passages without illustrations.. No signi- 
ficant difference.. in scores d\i^ to illustrations was' indicated. y 



Weintraub, S.» The effect of .pictures, on the comprehension' of a second grade . 

basal 'reader ^Doctoral dissertation, University of Illinois/ at Urbana*, 
* " ( *1960). Dissertation Abstracts , 1960, "21, 1428A '(University Microfilms 

No. 60-4, 0L6) ■ ^ . - " * . . ' . • • * 1 * ' . „ ■ ^ 

Three classes of ^ecpnd graders read stories from their basal readers un- 
der one of threes treatments: pictures covered; picture only, text covered;, 
text apd pictures intact. 1 After, reading, th^subjects ware administered a mul- 
tiple-choice test £o measure their oomprehension\ Data -tevealqd that the text N 
♦ % qnly group ha*d signifigantly . higher comprehension scores ,than either the picture 
only of 'text and pictijre group:. . * s , • 1 

VITI. Pictures and Ma ttematical -Problems 

..: — — — r r — ^~ — " ' . 

,^ery little /research concerning .the effect of pictures on the learning of • 
primary anathema tics has been conductfedi./ One' study concerning the possible re- - 
0 t lationsbip .between first "grade children's ability to interpret mathematical 

pictures- as a story and their ability to describe the pictures by a number sen-p 
tence hasjfeen located* Other* research reports concerning pictures and math e- 
' ma tics learning hefae dealt 'not with primary mathematics, but with the effect of 
^pictorial representations on { students 1 ability to solve typical ninth grade. al- 
/ .gebra" word, problems.* "» : » _ . 




j In ±971, She£fill investigated the effects of varying presentations of 
mathematical word problems upon the problem solving ability of tenth graders. 
He developed three forms of a test: one form provided onl^ .written problems;* 
one form provided written problems with an accurate illustration for each 
problem; and the third form provided written problems with inaccurate illus- 
trations^ Analysis of the results indicated that. written problems with ac- * 
curate pictures led to higher scores, than written problems alone, which were *^ 
superior to written problems in conjunction \lith distorted pictures,' However, 
a significant ^correlation between problem Solving ability and IQ, reading 
level, and previous" grades in mathematics* was also ^oteS and may 'limit the * 
extent tq which this ranking tff problem presentation may be generalized. 

A later study by Kulm, Lewis, Omari, and Cook .(1973) /investigated the 
relationship between aptitude and mfethods of problem presentation. Ninth * 
grade subjects were randomly assigned to one of ,five presentations: textbook 
problems, student generated problems, pictorial problems, textbook problems 
with pictures, and student generated problems with pictures/ Each condition 
presented 10 probleifts varying only the method of presentation. Analysis .re- 
% vealed a significant correlation between IQ and problem Solving ability amojig 
the methods of presentation. Students within the low IQ (below 110) were able 
to identify and use 'the correct method with wriYten textbook problems signifi-r 
cantly more than with any of the presentations involving pictures; textbook ' 
problems^ with- pictures were significantly less effective than any of the other 
presentatipns. No significant effect due to problem, presentation' w^s noted * - 
for the medium or high *IQ groups in terms sof identification* and use of correct, 
* problem solving methods.. * * 

• " . . < * £ * 

* In I960, two Soviet^ studies investigating the influence of pictures and 
i diagrams on arithmetic, problem solving .were .published'. The problems ufeed in 
these, studies r *are typical of th£ problems in* American first-year algebra -text- 
books, such.as mixture* problems or rate problems. However, the*So,viet m^the-//* 
- matics curriculum' includes these problems during the f irate *f iv6 or six years 

of schooling to be solved without the use of algebra. , J 

• * « A ' v « - . " • 

• « * 

^ Botsmanova (1960a) conducted an investigation to assess th'e effectiveness 
of three types -of pictorial aids on problem solving. The pictures were clas- „ 
sified as object-illust;ratiye pictures (no mat^emati^cal ,strupture) , object- 
analytical pictures ^mathematical ^structure portrayed) , or abstract spatial 
• diagrams. She assumed that .if ,a*pictu£e 'was used in 'the problem sol virig- pro- 
cess,, the student should be--ablei to' reproduce or describe the picture after 
solving the problem. J^rst through fourth* graders were given a problem with \ 
* an accompanying picture to solve. Analysis of the data revealed that many 

students were able to reprpdu'ce adequately. % tfie analytic pictures , »with a low- 

- *\ - er percentage of* students able to recallect t illustrative pictures.' A related 

y study'By* Botstoanova indicated that most' of the second,* third and fourth grad- 4 
ers sampled solved problems, presented with an analytic picture in a* shorter * 
time Than problems 'with illustrative pictures. . \ ' * ^ 

* * » ■ * ** * — * 

A^econd investigation by Botsmanova (1960b) considered the role ,of "graph- 
ic ^diagrams in problem solving. She found "that students wfto received problem 
solving instruction involving the use of graphic diagrams were more Successful 
at problem 'solving than were students without specific problem. solving instruc- 

- " - * • • „ ; • 51 
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t|on pr students whose problem solving instruction did not consider , graphic* j 
diagrams. ; » * ^ . ' ,f *s y \ 

The students who parficipAted in these Soviet studies were first through 
fourth graders (approximately* 8 -to 11 years, old), but^their mathematics currircu 
lum was not the elementary mathematics curriculum used in the United States. 
Results of these studies shoulcl not be generalized to^the teaching* of primary 
school mathematics in America* 

A study using illustrations derived from American fi.rst grade mathematics 
textbooks was conducted by Campbell (1976) , This investigation considered 
whether there was a relationship between first graders 1 ability to tell a story 
about a dynamic picture or sequence of three dynamic pictures and their ability 
to describe the picture (s) by a number sentence. The artistic variables charac 
terizing^the pictures -were controlled. Statistical analysis revealed that nei- 
ther drawing style. nor the number of pictures had a significant effect on eithe 
" the level of assimilation* within the stories, the perception "of motion, or -the 
number sentence' responses.^ A significantly higher revel of number sentence re*- 
spons-es were given by students who selected^a number sentence card than by stu- 
dents wlio write number sentences. Also, initially viewing arid interpreting se- 
quences provided a learning experience to significantly ^ffect the interpreta- 
tion of single pictures. Mo educationally significant correlation was noted 
betwee'n story response scores and either .the number sentence scores or the mo- 
tion perception sfe'ores. ^ , • — 

* * < ■ 

\ . ■ ' 

Botsmanova, M.E. [The forms pf pictorial visual aids, in instruction inv. * 
•arithmetic -problem solving] . ,"In J.W.\ Teller^ (Trans. ) & J. 4 Kilpatrick 
, & I. Wirszup (Eds. ) Soviet studies in the psychology of learning, and 
teaching mat hematics , (Vbl. 6) . Pasadena, California: A.C. Vromart, 
1972/ (Ste&rinteS fro^n Reports .[Doklady] of the Academy of Pedagogical * 
. Sciences of^the^ RSFSR, 1960a, 5^. ) ♦ 4 

- Th^ree studies were Conducted comparing the effectiveness of three forms' of 
illustrations for problem solving. The forms were: . • 

' '(a) Object-illustrative pictures ^hich por4*r£yed" the objects reflected 

in the problem, - but" did not reflect the mathematical structure of *. 
. the problem. "* ^ ■ . ' 

• 1 . - - • . s . " 

(b) Object- analytical pictures which portrayed the objects mentioned " B 
in the problem arfd reflected the mathematical structure ^of t*\e 
problem. 

(c) Abstract spatial diagrams' which portrayed numerical relationships. 

In the first study 137 students (grades 1-4) were presented w^fch a problejn 
and an atialytic or an illustrative picture. Aftex " solving "the problem, the sub 
jeCts were asked to reproduce the picture. Illustrative pictures were repro- 
duced »6y a lower^psrcentage of» students than were the an a lytic pictures.. Often 



the children's reproduction^ presented analytic pictures in a more simplified 
foi^iu * 

** ^ * * * * 

Forty-eight students^ in second* through fourth gprade were given Qrojalems to 
solve with analytic or illustrative pictures. At first, "most of the students 
"did not 1 refer *to the pictures but/ ak t=he students continuediworking on- the 
*p*oBlem, the analytic pictures were re-examined unlike the illustrative pip-, 
tures. The problems with analytic pictures were solved in a shorter time than 
the illustrated problems. . 

A third study -compared the use of ' object- analytical pictures and graphic 
diagrams.' .Twelve third and fourth graders were asked to solve two problems 
aloud; the problems were balanced with respect to accompanying picture type." 
No' difference was noted as most of the students. h&d difficulty splving the 
' problems. , ' . ^ t . ' */ 

W * - — - 

Botgmanova, M^fr ^ [Thf rqle..ptf graphic analysis in solving arithmetic prob- , 
leans. J Txi J.W. ^ller.w(T^s^Jt^Srj'. Ki lpa trick /& ^. Wirsz\^) (Eds.), ' 
Soviet s tudies in the psychology of learning and) teaching mathematics 
r 1 (Vol. 6). Pasadena, California: A.C, Vroman,* 1972. (Reprinted from 

r Reports [Doklady] of the Academy of Pedagogical Sci ences of the. RSfSR. * < 
1960b, 6.) " ~' * ' - 

Twelve third graders were selected as subjects for this study. .Four of 
the subjects had 10 experimental 'problem solving les softs teaching the use of , 
graphic diagrams over a thatee monti) period. Four other subjects also had" 10 
problem solving sessions without graphic diagrams'. These 'students formed the 
first control, group. The remaining four students 'had the usyal clasferoom, in- 
struction; they were ^designated as the second control group. 



After the instructibnal^eriod, the 12 students were given three problems 
to solve; if their solution was incorrect they were instructed tb try again 
L until- it was correct. .The first problem did not have a diagram but the sub- 
ejects were given 'a hint tcr draw". The se^nd problem also had.no diagram and 
na*hint to construct a diagram was given*. ^The third problem 4vas presented 
with^-diagyam. - All of. the subjects in the experimental treatment constructed 
dia*ams for the first two problems; each of these, students was able to even- 
tually solve the three problems. None of the Students in the control^group " 
were able to -solve the* first problem despite repeated attempts. The second 
problem was Solved dorrectly' by If ive" of the control students, and ' the third* 1 
problem was solved by four of the control "students. ; 



Campbell, P.J. The role of pictures in first grade' children's -perception ~ 
M of mathematical relationships . Unpublished doctoral dissertation, The 
Florida State University, '1976 r* # , < 

This study investigated thh possible relationship between children 1 stabili- 
ty to tell a -story about a picture and their 'ability to*describe the picture by 



a number ^sentence. Further, the effects of the form of a drawing (realistic 
versus s-tylistic) , the number of pictures (single pictures, sequences of thre.e * 
pictures, or a combination of single pictures and sequences), and response con- 
dition (choosing a number sentence versus writing a number sentence) on first 
graders 1 interpretation of mathematical pictures were studied* Ninety-six 
firsts graders were 4 n cli. v i.cl u ally presented a set of 10 pictures, l6 sequences, 
or 5 pictures and 5 sequences and, for each illustration, -asked to- tell a story 
that went with the picture (s) . The subjects were then requested to either write 

• or -choose a number sentence for that: picture or sequence. 

Analysis indicated that neither drawing style nor the number of- pictures 

* had a significant effect on the level. of assimilation Within the stories, the 
perception of motion, or the number sentence responses. Students who chose , 
humber sentences had significantly higher number sentence 'ratings than students 

' who wrote number sentences* Initially viewing and interpreting sequences did 
provide a ^learning experience to significantly affect the interpretation of sin- 
gle pictures. No educationally significant correlations were noted between the 
story' response scores ^nc^the number sentence scores'', the motiqn perception 
scores, or the KeyMath- scores. 



Kulm, G.", Lewis, J.F., Omari , L. & % Cobk, H. / The effectiveness of textbook , 
student generated, and pictorial versions of presenting mathematical 
** problems* * „ Paper , presented at the annual meeting of the American Edu- 
cational ' Research Association, Chicago, Illinois, April, 1972. - ^ 
* (EMC Document Reproduction Service No. ED 062 IMi- " 
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"Ten*wo;rd problems from algebra and pre-algebra textbooks were selected* 
These problems were termed the textbook problems. Pictorial versions of these 

-problems' were then constructed with -minimal verbal content. Six algebra stu-, * 
dents were given the pictorial Versions and .asked to construct their" own word 
problems based o^Hthe pictures. These were tended the student generated prob- 
lems* Using these* three sets of problems, five problem presentations wer;e de- 

■ vised.: (a) textbook proSlems (b) student generated problems, (c) pictorial 

problems , (d) textbook problems with .pictures, (e) student ^generated problems. 

with pictures. * , n 

Z . t •* 

•Ninth graders (116 subjects) were randomly assigned to one of the^ five 
presentations. T}je students saw each problem for one minute; during that time 
-they could take any notes they needed.' The$ the /problem was removed, and the 
students haja thr^e minutes to solvff the problem hefpfe the next problem 1 was 
^presented-/ Analysis indicated a significant corr^^tion between IQ and identi- 
fication 4ind use of a correct problem solving strategy. Low IQ students (below 
. 110) ha#s ignificantly better method scores on the textbook' problems .than on 1 
any of the presentations involving- pictures. The textbqok problem with pic- 
ture presentations was significantly less effective than any of the other .pre- 
sentations. Medium. (110-119) and high (above 119) IQ groups made^^gnificantly 
more sketches than the low IQ group". In terms of identification and use of cor- 
rect, jnethod, no significant effect due to problem presentation was noted for • 
the medium -or high IQ groups.. 

* « • \ 
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'sherrill, J.M. t The effects of" differing^presentations of mathematical 
"word'problems upon the* achievement of tenth grade students (Doctoral 
dissertation, The University of Texas at Austin, i970) . Dissertation 
Abstracts Inter nationals ;i971, 3\ , ^427A. (University Microfilms 
\No. 71-00 , 191) 

" • * 

Using selected mathematics word p*£blems from tenth grade mathematics 
texts and from the Y- and Z- Population Test Batteries of the National Longi- 
tudinal Study o£ Mathematical Abilities, a word problem test "was constructed. 
Three forms of the test .were prepared and administered to three samples of 
tenfeh graders: written word problems only (114 subjects); written word prob- 
lems with accurate pictprial representations (96 subjects); afid written word 
prpblems with^dis totted, inaqcurate pictorial representations (112 subjects). 
^Analysis of variance indicated that success in problem so.lvii^J was affected ^ 
by the metho^fof presentation with an apparent ranking of written problems 
with accurate pictures over written problems alone over writteri .problems with 
inaccurate pictures. However, IQ, reading ability, and previoxas', mathematics 
.grades also influenced problem solving. * \ 
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